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Appendix A 
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Appendix B 
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Appendix B 
AOC E – 1998 Site Characterization Soil Boring 

Logs  Surface/Subsurface 



PROJECT NUMBER BORING NUMBER
146801.US.SC 2016-SB1/MW1 SHEET   1 OF     2

SOIL BORING LOG

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
ELEVATION : TBD DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill, 2" and 3" diameter ss spoons 24" long
WATER LEVELS : approx. 42.1 feet bls START :  0815 (8/4/98) END :  1600 (8/10/98)   LOGGER :  Michael Weatherby
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   HEALTH AND SAFETY MONITORING,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   SOIL TESTS, AND COMMENTS.
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE, OVA (ppm): Breathing Headspace

(N)   MINERALOGY. Zone (total-filter=actual)

_ 0-2  - - - PH Posthole Clay (CL), brown 7.5YR5/4, semi-soft to stiff, _ 0 0-0=0 _
fine qtz, some rocks, friable, dry.

_ _ _

_  2-4  - - - PH Posthole Clay (CL), as above PH, dry to damp. _ 0 0-0=0 _

_ _ _

 5 __  4-6 20 S-1 4-4-7-6 Clay (CL), as above PH, dry to damp. __ 0 0-0=0 __
(13)

_ _ _

_  6-8 18 S-2 2-1-1-2 Clay (CL), as above PH, less sand, moist. _ 0 0-0=0 _
(2)

_ _ _

_  8-10 12 S-3 4-2-2-3 Clay (CL), as above with dark gray zones N4/0, _ 0 40-12=28 _
(4) stiff, minor rocks.

10  __ __ odor __

_  10-12 18 S-4 2-2-3-2 Clay (CL) as above S-3, dry. _ 0 20-0=20 _
(5)

_ _ _

_  12-14 24 S-5 2-1-2-2 Clay (CL), as above S-3, bottom 4"-Sandy Clay _ 0 >1000-30=>970 _
(3) (SC), dark greenish gray 10Y4/1, semi-plastic,

_ moist. _ strong odor _

15  __  14-16 20 S-6 3-2-3-1 Sand (SP), dark greenish gray 10Y4/1, loose, __ 0 >1000-50=>950 __
(5) fine to med qtz, soft, dry.

_ _ very strong odor _

_ 16-18 24 S-7 4-3-3-3 Sand (SP), as above S-6. _ 0 >1000-18=>982 _
(6)

_ _ very strong odor _

_ 18-20 18 S-8 4-4-4-6 Sand (SP), grayish brown 8.5Y5/2, very loose, _ 0 400-0=400 _
(8) fine to med qtz and shell, dry.

20  __ __ strong odor __

_ No drill cuttings _ 0 _

_ _ _

_ _ _

_ 23-25 18 S-9 7-7-7-8 Sand (SP), as above S-8. _ 0 >1000-20=>980 _
(14)

25  __ __ strong odor __

_ No drill cuttings _ 0 _

_ _ _

 _ _ _

Drill

Drill
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PROJECT NUMBER BORING NUMBER
146801.US.SC 2016-SB1/MW1 SHEET   2 OF     2

SOIL BORING LOG

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
ELEVATION : 120.833 feet above msl DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill, 2" and 3" diameter ss spoons 24" long
WATER LEVELS : approx. 42.5 feet bls START :  0815 (8/4/98) END :  1600 (8/10/98)   LOGGER :  Michael Weatherby
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   HEALTH AND SAFETY MONITORING,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   SOIL TESTS, AND COMMENTS.
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE, OVA (ppm): Breathing Headspace

(N)   MINERALOGY. Zone (total-filter=actual)

_ _ _
Hard drilling

_ _ _

_ _ _

_ 28-30 6 S-10 23-16-14-20 Clay (CL), brown 7.5YR5/4, very stiff, non- _ 0 >1000-25=>975 _
(30) plastic, rocks, minor sand, dry. hard drilling

 30 __ __ high odor __

_ _ _

_ 31-33 18 S-11 6-8-14-19 Clay (CL), brown 7.5YR5/4, very stiff, nonplastic, _ 0 >1000-20=>980 _
(22) minor rocks, friable, dry.

_ _ _

_ 33-35 20 S-12 14-16-22-24 Clay (CL) to Saprolite, brown 7.5YR5/4 with _ 0 580-20=560 _
(38) greensh gray (5G5/4) spots, very stiff to hard, dry. 

35  __ __ __

_ 35-37 12 S-13 35-50 Clay (CL), as above S-12, very hard to friable, _ 0 >1000-0=>1000 _
(R) dry.

_ _ _

_ _ _

_ _ _

40  __ __ __

_ 40-42 12 S-14 48-42-31-35 Clay (CL) as above S-13. _ 0 >1000-5=>995 _
(73)

_ _ _

_ _ _

_ _ _

45  __ __ __

_ 45-47 10 S-15 Clay (CL), as above S-13, wet at spoon tip. _ 0 >1000-15=>985 _

_ _ _

_ 47-49 10 S-16 50 Clay (CL), as above S-13, some rocks, wet. _ 0 >1000-30=>970 _

_ _ _

50  __ __ Well set to 50 feet bls __
Hard drilling 0

_ _ _

_ _ _

 _ _ _
Total Depth= 53 feet bls

(R)

40-50
(R)
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PROJECT NUMBER BORING NUMBER
146801.US.SC 2016-SB2/MW2 SHEET   1 OF     2

SOIL BORING LOG

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
ELEVATION : TBD DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill, 2" and 3" diameter ss spoons 24" long
WATER LEVELS : approx. 42.23 feet bls START :  1120 (8/4/98) END :  1200 (8/20/98)   LOGGER :  Michael Weatherby
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   HEALTH AND SAFETY MONITORING,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   SOIL TESTS, AND COMMENTS.
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE, OVA (ppm): Breathing Headspace

(N)   MINERALOGY. Zone (total-filter=actual)

_ 0-2  - - - PH Posthole Sandy Clay (CL), brown 7.5YR5/4, semi-soft _ 0 0-0=0 _
to stiff, fine qtz, some rocks, friable, dry.

_ _ _

_  2-4  - - - PH Posthole Sandy Clay (CL), as above PH, dry. _ 0 0-0=0 _

_ _ _

 5 __  4-6 18 S-1 4-5-6-9 Sandy Clay (CL), as above PH, clay content __ 0 0-0=0 __
(11) increases towards bottom, dry.

_ _ _

_  6-8 20 S-2 8-13-22-16 Clay (CL), as above S-1, less sand, moist. _ 0 0-0=0 _
(35)

_ _ _

_  8-10 20 S-3 9-10-10-13 Clay (CL), as above S-2, moist. _ 0 0-0=0 _
(20)

10  __ __ __

_  10-12 24 S-4 5-6-8-8 Sandy Clay (CL), yellowish red 5YR4/6, fine to _ 0 0-0=0 _
(14) med qtz, semi-loose, dry.

_ _ _

_  12-14 20 S-5 5-5-5-5 Sandy Clay (CL), as above S-4, dry. _ 0 0-0=0 _
(10)

_ _ _

15  __  14-16 20 S-6 5-7-6-6 Sandy Clay (CL), as above S-4, dry. __ 0 0-0=0 __
(13)

_ _ _

_ 16-18 18 S-7 5-5-6-7 Silty Sand (SM), yellowish red 5YR4/6, very _ 0 0-0=0 _
(11) fine to fine qtz, very loose, dry.

_ _ _

_ 18-20 20 S-8 7-7-10-11 Silty Sand (SM), as above S-7, fine to coarse _ 0 0-0=0 _
(17) qtz, loose, dry.

20  __ __ __

_ No drill cuttings _ _

_ _ _

_ _ _

_ 23-25 22 S-9 3-4-5-4 Sandy Clay (CL), yellowish red 5YR4/6, fine to _ 0 0-0=0 _
(9) med qtz, semi-stiff to loose (some high qtz content

25  __ zones), dry to moist. __ __

_ No drill cuttings _ _

_ _ _

 _ _ _

Drill

Drill
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PROJECT NUMBER BORING NUMBER
146801.US.SC 2016-SB2/MW2 SHEET   2 OF     2

SOIL BORING LOG

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
ELEVATION : 120.833 feet above msl DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill, 2" and 3" diameter ss spoons 24" long
WATER LEVELS : approx. 42.5 feet bls START :  1120 (8/4/98) END :  1200 (8/20/98)   LOGGER :  Michael Weatherby
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   HEALTH AND SAFETY MONITORING,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   SOIL TESTS, AND COMMENTS.
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE, OVA (ppm): Breathing Headspace

(N)   MINERALOGY. Zone (total-filter=actual)

_ _ _
No drill cuttings

_ _ _

_ _ _

_ 28-30 10 S-10 8-14-28-50 Clay (CL), reddish yellow 7.5YR6/6, very stiff, _ 0 0-0=0 _
(42) non-plastic, rocks, minor sand, dry. hard drilling

 30 __ __ __

_ _ _

_ _ _

_ _ _

_ 33-35 5 S-11 50 Clay (CL), as above S-10. _ 0 0-0=0 _
(R)

35  __ __ __

_ _ _

_ _ _

_ _ _

_ 38-40 4 S-12 50 Clay (CL), as above S-10. _ 0 3-1=2 _
(R)

40  __ __ __

_ _ _

_ _ _

_ _ _

_ 43-45 10 S-13 42-50 Clay (CL), yellowish red 5YR4/6, stiff, some iron _ 0 4-1=3 _
(R) content, non-plastic, minor sand, dry.

45  __ __ __

_ _ _
Drill out 0

_ _ _

_ _ _

_ _ _

50  __ __ __
Total Depth= 50 feet bls Well set to 50 feet bls

_ _ _

_ _ _

 _ _ _

Drill
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PROJECT NUMBER BORING NUMBER
146801.US.SC 2016-SB3 SHEET   1 OF     2

SOIL BORING LOG

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
ELEVATION : TBD DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill, 2" and 3" diameter ss spoons 24" long
WATER LEVELS : dry START :  1030 (8/5/98) END :  1545 (8/5/98)   LOGGER :  Michael Weatherby
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   HEALTH AND SAFETY MONITORING,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   SOIL TESTS, AND COMMENTS.
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE, OVA (ppm): Breathing Headspace

(N)   MINERALOGY. Zone (total-filter=actual)

_ 0-2  - - - PH Posthole Sandy Clay (CL), brown 7.5YR5/4, semi-soft _ 0 0-0=0 _
to stiff, fine qtz, some rocks, friable, dry.

_ _ _

_  2-4  - - - PH Posthole Sandy Clay (CL), as above PH, dry. _ 0 0-0=0 _

_ _ _

 5 __  4-6 18 S-1 9-9-8-12 Clay (CL), strong brown 7.5YR5/6, very stiff, __ 0 0-0=0 __
(17) non-plastic, minor sand, dry.

_ _ _

_  6-8 15 S-2 6-9-7-8 Clay (CL), as above S-1. _ 0 0-0=0 _
(16)

_ _ _

_  8-10 18 S-3 6-8-7-7 Clay (CL), as above S-1. _ 0 0-0=0 _
(14)

10  __ __ __

_  10-12 24 S-4 2-6-8-12 Clay (CL), as above S-1, hard. _ 0 0-0=0 _
(14)

_ _ _

_  12-14 18 S-5 7-8-10-9 Clay (CL), as above S-4, mor friable. _ 0 0-0=0 _
(18)

_ _ _

15  __  14-16 18 S-6 9-6-6-6 Sandy Clay (SC), yellowish red 5YR4/6, semi-stiff __ 0 0-0=0 __
(12) to loose, friable, minor sand content, dry.

_ _ _

_ 16-18 20 S-7 4-4-3-4 Sandy Clay (SC), yellowish red 5YR4/6, loose,  _ 0 0-0=0 _
(7) fine to med qtz, dry.

_ _ _

_ 18-20 24 S-8 5-8-6-4 Sandy Clay (SC), as above S-7. _ 0 0-0=0 _
(14)

20  __ __ __

_ No drill cuttings _ _

_ _ _

_ _ _

_ 23-25 20 S-9 6-8-8-8 Sandy Clay (SC), as above S-7. _ 0 0-0=0 _
(16)

25  __ __ __

_ No drill cuttings _ _

_ _ _

 _ _ _

Drill

Drill
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PROJECT NUMBER BORING NUMBER
146801.US.SC 2016-SB3 SHEET   2 OF     2

SOIL BORING LOG

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
ELEVATION : 120.833 feet above msl DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill, 2" and 3" diameter ss spoons 24" long
WATER LEVELS : approx. 42.5 feet bls START :  1030 (8/5/98) END :  1545 (8/5/98)   LOGGER :  Michael Weatherby
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   HEALTH AND SAFETY MONITORING,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   SOIL TESTS, AND COMMENTS.
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE, OVA (ppm): Breathing Headspace

(N)   MINERALOGY. Zone (total-filter=actual)

_ _ _
No drill cuttings

_ _ _

_ _ _

_ 28-30 18 S-10 15-10-17-17 Clay (CL), reddish yellow 7.5YR6/6 and white _ 0 0-0=0 _
(27) 7.5YR8/1, very stiff, non-plastic, rocks, minor hard drilling

 30 __ sand, dry. __ __
Total Depth= 30 feet bls

_ _ _

_ _ _

_ _ _

_ _ _

35  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

40  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50  __ __ __

_ _ _

_ _ _

 _ _ _

Drill
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PROJECT NUMBER BORING NUMBER
146801.US.SC 2016-SB4 SHEET   1 OF     2

SOIL BORING LOG

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
ELEVATION : TBD DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill, 2" and 3" diameter ss spoons 24" long
WATER LEVELS : dry START :  0730 (8/6/98) END :  1505 (8/6/98)   LOGGER :  Michael Weatherby
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   HEALTH AND SAFETY MONITORING,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   SOIL TESTS, AND COMMENTS.
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE, OVA (ppm): Breathing Headspace

(N)   MINERALOGY. Zone (total-filter=actual)

_ 0-2  - - - PH Posthole Clay (CL), yellowish red 5YR4/6, stiff semi-plastic, _ 0 0-0=0 _
minor qtz, dry.

_ _ _

_  2-4  - - - PH Posthole Clayey Sand (SC), yellowish red 5YR4/6, semi- _ 0 0-0=0 _
loose to loose, dry.

_ _ _

 5 __  4-6 20 S-1 5-5-7-10 Clayey Sand (SC) to Sandy Clay (CL), yellowish __ 0 0-0=0 __
(12) red 5YR4/6, loose and friable to stiff and semi-

_ plastic, fine to med qtz, dry. _ _

_  6-8 20 S-2 14-15-13-11 Sandy Clay (CL), yellowish red 5YR4/6, stiff to _ 0 0-0=0 _
(28) semi-plastic, dry.

_ _ _

_  8-10 20 S-3 3-4-5-3 Clayey Sand (SC), yellowish red 5YR4/6, loose _ 0 0-0=0 _
(9) to semi-stiff towards bottom, fine to coarse qtz,

10  __ dry. __ __

_  10-12 18 S-4 4-7-13-15 Sandy Clay (CL), yellowish red 5YR4/6, stiff to _ 0 0-0=0 _
(20) hard, minor qtz, dry.

_ _ _

_  12-14 16 S-5 8-10-12-11 Clay (CL), yellowish red 5YR4/6, very stiff, _ 0 0-0=0 _
(22) semi-plastic, dry.

_ _ _

15  __  14-16 18 S-6 3-7-9-10 Clay (CL), as above S-5. __ 0 0-0=0 __
(16)

_ _ _

_ 16-18 20 S-7 5-8-11-13 Clay (CL), as above S-5. _ 0 0-0=0 _
(19)

_ _ _

_ 18-20 18 S-8 18-40-48-50 Clay (CL), reddish yellow 7.5YR6/6 and white _ 0 0-0=0 _
(88) 7.5YR8/1, very stiff, nonplastic, minor rocks, 

20  __ hard, dry. __ __

_ Minimal to no drill cuttings _ _

_ _ _

_ _ _

_ 23-25 20 S-9 5-8-10-9 Clay (CL) to Silt (SM), strong brown 7.5YR5/6, _ 0 0-0=0 _
(18) slightly plastic to friable, white spots, dry.

25  __ __ __

_ No drill cuttings _ _

_ _ _

 _ _ _

Drill

Drill
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PROJECT NUMBER BORING NUMBER
146801.US.SC 2016-SB4 SHEET   2 OF     2

SOIL BORING LOG

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
ELEVATION : 120.833 feet above msl DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill, 2" and 3" diameter ss spoons 24" long
WATER LEVELS : approx. 42.5 feet bls START :  0730 (8/6/98) END :  1505 (8/6/98)   LOGGER :  Michael Weatherby
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   HEALTH AND SAFETY MONITORING,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   SOIL TESTS, AND COMMENTS.
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE, OVA (ppm): Breathing Headspace

(N)   MINERALOGY. Zone (total-filter=actual)

_ _ _
No drill cuttings

_ _ _

_ _ _

_ 28-30 24 S-10 3-11-13-16 Clay (CL), strong brown 7.5YR5/6, hard plastic, _ 0 0-0=0 _
(24) minor friability, dry. hard drilling

 30 __ __ __
Total Depth= 30 feet bls

_ _ _

_ _ _

_ _ _

_ _ _

35  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

40  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50  __ __ __

_ _ _

_ _ _

 _ _ _

Drill
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PROJECT NUMBER BORING NUMBER
146801.US.SC 2016-SB5/MW3 SHEET   1 OF     2

SOIL BORING LOG

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
ELEVATION : TBD DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill, 2" and 3" diameter ss spoons 24" long
WATER LEVELS : approx. 41.08 feet bls START :  0740 (8/7/98) END : 1100 (8/18/98)   LOGGER :  Michael Weatherby
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   HEALTH AND SAFETY MONITORING,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   SOIL TESTS, AND COMMENTS.
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE, OVA (ppm): Breathing Headspace

(N)   MINERALOGY. Zone (total-filter=actual)

_ 0-2  - - - PH Posthole Clay (CL), yellowish red 5YR4/6, semi-stiff, minor _ 0 0-0=0 _
sand, fine to med qtz, dry.

_ _ _

_  2-4  - - - PH Posthole Clay (CL), as above PH 0'-2'. _ 0 0-0=0 _

_ _ _

 5 __  4-6  - - - HA Hand Auger Clay (CL), as above PH 0'-2'. __ 0 0-0=0 __

_ _ _

_  6-8  - - - HA Hand Auger Clay (CL), yellowish red 5YR4/6, stiff, no sand, _ 0 0-0=0 _
dry.

_ _ _

_  8-10 20 S-1 10-13-14-11 Clay (CL), as above PH 6'-8'. _ 0 0-0=0 _
(27)

10  __ __ __

_  10-12 18 S-2 5-8-8-4 Silty Sand (SM), brown 7.5YR5/3, fine to coarse _ 0 0-0=0 _
(16) qtz, very loose, dry.

_ _ _

_  12-14 20 S-3 4-4-6-7 Silty Sand (SM), yellowish red 5YR4/6, fine qtz, _ 0 0-0=0 _
(10) loose, dry.

_ _ _

15  __  14-16 20 S-4 9-7-9-9 Silty Sand (SM), as above S-3. __ 0 0-0=0 __
(16)

_ _ _

_ 16-18 12 S-5 9-9-9-9 Silty Sand (SM), as above S-3. _ 0 0-0=0 _
(18)

_ _ _

_ 18-20 18 S-6 11-10-12-11 Sandy Clay (CL), yellowish red 5YR4/6, stiff to _ 0 0-0=0 _
(22) hard, friable zones, dry.

20  __ __ __

_ Minimal to no drill cuttings _ _

_ _ _

_ _ _

_ 23-25 18 S-7 9-8-12-16 Clay (CL), brown 7.5YR4/4, very hard to friable, _ 0 0-0=0 _
(20) nonplastic, dry.

25  __ __ __

_ No drill cuttings _ _

_ _ _

 _ _ _

Drill

Drill

AOC E Revised Draft RI Report 2007/180357.RI.RI.AE 9 of 10
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PROJECT NUMBER BORING NUMBER
146801.US.SC 2016-SB5/MW3 SHEET   2 OF     2

SOIL BORING LOG

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
ELEVATION : 120.833 feet above msl DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill, 2" and 3" diameter ss spoons 24" long
WATER LEVELS : approx. 42.5 feet bls START :  0740 (8/7/98) END : 1100 (8/18/98)   LOGGER :  Michael Weatherby
DEPTH BELOW SURFACE (FT) STANDARD SOIL DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   HEALTH AND SAFETY MONITORING,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   SOIL TESTS, AND COMMENTS.
6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE, OVA (ppm): Breathing Headspace

(N)   MINERALOGY. Zone (total-filter=actual)

_ _ _
No drill cuttings

_ _ _

_ _ _

_ 28-30 18 S-10 23-27-30-47 Clay (CL, as above S-7. _ 0 0-0=0 _
(57) hard drilling

 30 __ __ __

_ _ _

_ _ _

_ _ _

_ 33-35 12 S-9 31-33-50 Clay (CL), brownish yellow 10YR6/8, slightly _ 0 0-0=0 _
(R) plastic to nonplastic, friable, stiff, dry. hard drilling

35  __ __ __

_ _ _

_ _ _

_ _ _

_ 38-40 18 S-10 24-49-50 Clay (CL), as above S-9. _ 0 0-0=0 _
(R) hard drilling

40  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45  __ __ __

_ 45-47 5 S-11 Clay (CL) to Saprolite, brown 7.5YR5/4, with _ 0 0-0=0 _
white spots 7.5YR8/1, semi-hard, friable, dry.

_ _ _

_ _ _

_ _ _

50  __ __ __
Total Depth= 50 feet bls Well set to 50 feet bls

_ _ _

_ _ _

 _ _ _

(R)

Drill

50

AOC E Revised Draft RI Report 2007/180357.RI.RI.AE 10 of 10
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 Appendix B 
AOC E – 2000 (PA/SI) Soil Boring Logs  

Surface/Subsurface 



PROJECT NUMBER BORING NUMBER

139322.FI.60 AOC-E-MW-4 SHEET   1 OF   2

SOIL BORING LOG

PROJECT :  VIEQUES, PA/SI, NASD      LOCATION :  NASD-AOC-E
ELEVATION : DRILLING CONTRACTOR :  GEOWORK INC.
DRILLING METHOD AND EQUIPMENT USED :  AIR ROTARY HAMMER
WATER LEVELS : START :  4/13/00 END :  4/17/00   LOGGER :  K. KARVAZY
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ 0-1 0-6" ROAD BASE-ROCK _ 0-4' POST HOLE _
_ 6" SANDY SILT, LIGHT BROWN, SLIGHTLY _ _
_ MOIST _ _
_ _ _

5  __ __ __
_ 5-6 SANDY CLAY (CL), MODERATE BROWN _ 0.0 0.0 _
_ _ _
_ _ _
_ _ _

10  __ __ __
_ 10-11 SANDY SILT (ML), MODERATE BROWN _ 0.0 0.0 _
_ _ _
_ _ _
_ _ _

15  __ __ __
_ 15-16 SILTY SANDY (SM), MODERATE BROWN _ 0.0 0.0 _
_ _ _
_ _ _
_ _ _

20  __ __ __
_ 20-21 WELL GRADED SILTY SAND (SM), MODERATE _ 0.0 0.0 _
_ BROWN _ _
_ _ _
_ _ _

25  __ __ __
_ 25-26 SAME AS ABOVE _ 0.0 0.0 _
_ _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
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PROJECT NUMBER BORING NUMBER

139322.FI.60 AOC-E-MW-4 SHEET   2 OF   2

SOIL BORING LOG

PROJECT :  VIEQUES, PA/SI, NASD      LOCATION :  NASD-AOC-E
ELEVATION : DRILLING CONTRACTOR :  GEOWORK INC.
DRILLING METHOD AND EQUIPMENT USED :  AIR ROTARY HAMMER
WATER LEVELS : START :  4/13/00 END :  4/17/00   LOGGER :  K. KARVAZY
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ 30-31 SAME AS ABOVE _ 0.0 0.0 _
_ _ _
_ 32-33 SANDY SILT (ML), LIGHT BROWN, SLIGHTLY _ _
_ MOIST, SOME ROCK - ROUNDED. _ _

35  __ __ __
_ 35-36 SAME AS ABOVE, LESS ROCK _ 0.0 0.0 _
_ _ _
_ _ _
_ 38-39 GREYISH ORANGE SANDY SILT (ML) WITH _ _

40  __ SOME DAY FINES __ __
_ 40-41 SILTY FINE SAND (ML) _ VERY DISTINCT COLOR CHANGE _
_ VERY PALE ORANGE _ NO ODORS DETECTED _
_ _ _
_ _ _

45  __ __ __
_ 45-46 FINED SILTY SAND W/GRAVEL VERY PALE _ 0.0 0.0 _
_ ORANGE _ _
_ _ _
_ _ _

50  __ __ __
_ 50-51 SAME AS ABOVE _ STOPPED DRILLING _
_ _ _
_ _ _
_ _ _

55  __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
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PROJECT NUMBER BORING NUMBER

139322.FI.60 AOC-E-MW-5 SHEET   1 OF   2

SOIL BORING LOG

PROJECT :  VIEQUES, PA/SI, NASD      LOCATION :  DOWN GRADIENT
ELEVATION : DRILLING CONTRACTOR :  GEOWORK INC.
DRILLING METHOD AND EQUIPMENT USED :  AIR ROTARY
WATER LEVELS : START :  4/14/00 END :  4/17/00   LOGGER :  G. SILVA
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ 0-1 SANDY SILT, LIGHT BROWN, SLIGHTLY MOIST _ _
_ _ _
_ _ _
_ _ _

5  __ __ __
_ 5-6 SILTY CLAY WITH SAND (CL) _ _
_ GRAYISH BROWN, SLIGHTLY MOIST _ _
_ MED. DENSE _ PID=4.3 PPM CUTTING _
_ _ PETRO ODOR PRESENT _

10  __ __ __
_ 10-11 SAME AS ABOVE _ 8.1 PPM 0.0 _
_ _ _
_ 12-13 SANDY CLAY (CL) OLIVE GRAY _ VERY DISCOLORED, STRONG _
_ VERY MOIST _ PETRO ODOR, PID=17.3 _

15  __ __ __
_ SAME AS ABOVE _ _
_ _ _
_ SILTY MED. SAND (ML) OLIVE _ STRONG ODOR  @ 18' BGS _
_ GRAY, LOOSE MATERIAL _ PID=34.2 PPM _

20  __ __ __
_ SAME AS ABOVE _ 0.0 0.0 _
_ _ _
_ _ _
_ _ _

25  __ __ __
_ WELL GRADED SILTY SAND (SM) _ 0.0 0.0 _
_ MODERATE BROWN. _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
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PROJECT NUMBER BORING NUMBER

139322.FI.60 AOC-E-MW-5 SHEET   2 OF   2

SOIL BORING LOG

PROJECT :  VIEQUES, PA/SI, NASD      LOCATION :  DOWN GRADIENT
ELEVATION : DRILLING CONTRACTOR :  GEOWORK INC.
DRILLING METHOD AND EQUIPMENT USED :  AIR ROTARY HAMMER
WATER LEVELS : START :  4/14/00 END :  4/17/00   LOGGER :  G. SILVA
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ 30-31 SAME AS ABOVE _ 0.0 0.0 _
_ _ _
_ SANDY SILT (ML), LIGHT BROWN, SLIGHTLY _ _
_ MOIST, SOME ROCK - SOME ROUNDED _ _

35  __ ROCK __ __
_ 35-36 SAME AS ABOVE, LESS ROCK _ 0.0 0.0 _
_ _ _
_ _ _
_ _ _

40  __ __ __
_ 40-41 SILTY FINE SANDS (ML) VERY _ 0.0 0.0 _
_ PALE ORANGE _ _
_ _ _
_ _ _

45  __ __ __
_ 45-46 FINED SILTY SAND W/GRAVEL VERY PALE _ 0.0 0.0 _
_ ORANGE _ _
_ _ _
_ _ _

50  __ __ __
_ 50-51 SAME AS ABOVE _ 0.0 0.0 _
_ _ _
_ _ _
_ _ _

55  __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
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PROJECT NUMBER BORING NUMBER

139322.FI.60 AOC-E-MW-6 SHEET   1 OF   2

SOIL BORING LOG

PROJECT :  VIEQUES, PA/SI, NASD      LOCATION :  NASD AOC-E
ELEVATION : DRILLING CONTRACTOR :  GEOWORK INC.
DRILLING METHOD AND EQUIPMENT USED :  AIR ROTARY HAMMER
WATER LEVELS :  42 FT START :  4-17-00 END :  4-26-00   LOGGER :  B. COLLOM
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ 0- N/A N/A SILT W/SAND & GRAVEL MED. _ PID PPM=0 0 0 _
_ GREY BROWN, SAND FINE TO MED. _ 0-4' DWG W/POST HOLE DIGGER _
_ GRAVEL 1/4" TO 1/2", ANGULAR DRY. _ _
_ _ _

 5 __ __ __
_ 5-6 SANDY SILT, (SM) LIGHT BROWN _ 0 0 0 _
_ SLIGTLY MOIST _ _
_ _ _
_ _ _

10 __ __ __
_ 10-11 SILTY SAND, MEDIUM WELL GRADED _ 0 0 _
_ (SM) SLIGHTLY MOIST _ _
_ _ _
_ _ _

15 __ __ __
_ 15-16 SAME AS ABOVE _ 0 0 _
_ _ _
_ _ _
_ _ _

20 __ __ __
_ 20-21 SILT (ML) YELLOWS ORANGE DRY, WITH _ 0 0 _
_ FINE GRAVEL _ _
_ _ _
_ _ _

25 __ __ __
_ SANDY SILT, WITH MEDIUM SAND _ 0.1 0 0 _
_ (SM) SLIGHTLY MOIST _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
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PROJECT NUMBER BORING NUMBER

139322.FI.60 AOC-E-MW-6 SHEET   2 OF   2

SOIL BORING LOG

PROJECT :  VIEQUES, PA/SI, NASD      LOCATION :  AOC-E-MW6
ELEVATION : DRILLING CONTRACTOR :  GEOWORK INC.
DRILLING METHOD AND EQUIPMENT USED :  AIR ROTARY HAMMER
WATER LEVELS :  42 FT START :  4/17/00 END :  4/26/00   LOGGER :  G. SILVA
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ 30-31 SILT W/ SOME MED SAND (SM) _ 0.0 0.0 _
_ SLIGHTLY MOIST, LIGHT BROWN _ _
_ _ _
_ _ _

35  __ __ __
_ 35-36 LEAM CLAY, (CL) YELLOWIGH _ 0.0 0.0 _
_ ORANGE, SLIGHTLY MOIST _ _
_ _ _
_ 37-38 SANDY CLAY (CL) YELLOWISH _ 0.0 0.0 _

40  __ ORANGE, SLIGHTLY MOIST __ __
_ 40-41 SILTY SAND WITH SOME FINE _ 0.0 0.0 _
_ GRAVEL (SM) MOIST _ @ 40' SOIL IS MORE MOIST _
_ _ NEW WATER TABLE INTERFACE _
_ _ _

45  __ __ __
_ 45-46 SILTY SAND WITH CLAY, MED _ 0.0 0.0 _
_ SAND. (SM) VERY MOIST _ _
_ _  _
_ _ _

50  __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

55  __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
_ _ _
_ _ _
_ _ _
_ _ _

    __ __ __
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Appendix B 
AOC E – 2002 (RI) Soil Boring Logs   

Subsurface 



PROJECT NUMBER BORING NUMBER

AOC E SB06/MW-07 SHEET   1 OF   2

SOIL BORING LOG

PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS    Approx. 47 fbg START :  May 21, 2002 END :     May 21,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_ _ _

 5 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __ __

_ _ _

_ _
12-14 18 S-1 13-25-28-20 Top 14": Stiff to very Stiff moist clay (CL), strong

_ brown, 7.5YR, 5/6, Very little silt, cohesive, slightly mois _ _
Bottom 4": Transitioning to fine to coarse grain sand, 

_ Yellowish brown 10YR, 5/8 _ 0 0 _
14-16 25 S-2 10-13-19-19 Silty Clay (ML), Strong brown 7.5 YR 5/6, Stiff 

15  __ to very stiff, slighly moist and cohesive __ 4.4 0 __

_ _ _
16-18 18 S-3 13-18-19-23 Medium Stiff to Stiff silty clay (CL), strong brown

_ 7.5 YR, 5/6, Slightly moist and cohesive, no odor _ 0 0 _
mostly clay <90%

_ _ _
18-20 24 S-4 10-10-15-12 Top 2": Med Stiff to Stiff clay (CL), Strong brown 

_ 7.5YR, 5/6, slightly moist and cohesive _ _
Bottom 22": Transitioning to fine to coarse grain,

20  __ strong brown 7.5YR, 4/6, non cohesive sand __ 0 0 __
20-22 21 S-5 Top 6": Transitioning back to a very stiff to hard clay

_ (CL), <10% fine to coarse mix of weathered diorite _ _
Bottom 15": Very stiff clay 9CL), Strong brown 7.5 YR

_ 4/6, Slightly moist and cohesive _ 0 0 _
22-24 22 S-6 Top 16": Very Stiff Clay (CL), Strong brown 7.5YR,

_ 4/6, Slightly moist and cohesive _ _
Bottom 6": Clay (SC), Yellowish brown 10YR, 5/8

_ Transitioning to fine to coarse mix of sand same angula __ 0 0 __
24-26 -- -- Mix of silty clay and rock fragments up to 2" in 

25  __ diameter, Strong brown 7.5YR, 4/6, no odor 0 0 0 _

_ _ _
26-28 -- -- Same as above 0 0 0

_ _ _

 _ _ _
28-30 -- -- Same as above 0 0 0

_ _ _

--

--

25-32-32-38

180423

28-38-45-50/3

--
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PROJECT NUMBER BORING NUMBER

AOC E SB06/MW-07 SHEET   2 OF   2

SOIL BORING LOG
PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS    Approx. 47 fbg START :  May 21, 2002 END :     May 21,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_

30 __ _ _
30-32 -- -- Same as 24-26 0 0

_ __ __

_ _ _
32-34 -- -- Same as 24-26 0 0

_ _ _

_ _ _
34-36 -- -- Same as 24-26 0 0

35  __ _ _

_ __ __
36-38 -- -- Turning, Light Olive brown, 2.5YR, 5/4

_ no-odor _ 0 0 _

_ _ _
38-40 -- -- Same as 36-38 0 0

_ _ _

40  __ _ _
40-42 -- -- Same as 38-40.  Approx. 75% Rocks up to 2"

_ in diameter, no odor, 25% fines , not cohesive __ 0 0 __

_ _ _
42-44 -- -- Same as 40-42 0 0

_ _ _

_ _ _
44-46 -- -- Same as 42-44, more fines, approx. 50% water @

45  __ approx. 47 ft. bls.  Cutings coming up rocks and _ _
moist mud 0 0

_ __ __

_ _ _

_ _ _

_ _ _

50  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180423

--

--

--

--

--

--

--

--
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PROJECT NUMBER BORING NUMBER

AOC E - SB07 SHEET   1 OF   1

SOIL BORING LOG

PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :   4 1/4-inch ID Hollow Stem Auger Mobile Drill, 2" and 3" diameter ss spoons 24" long
WATER LEVELS    Approx. 42 fbgs START :  May 17, 2002 END :     May 20,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_ _ _
4-6 17 S-1 12-21-26-34 Medium Clay (CL), brown, 7.5 YR, 4/4

 5 __ <5% Medium Grained Sand, Slightly Moist __ 4.2 4.2 __

_ _ _
6-8 21 S-2 10-12-14-25 Very Stiff Clay (CL), brown 7.5YR 4/4, <5% fine to

_ medium grained sand, slightly moist _ 4.2 4.2 _

_ _ _
8-10 15 S-3 8-16-29-32 Stiff to hard Clay (CL), brown 10YR, 4/3, Slightly Moist, 

_ Cohesive _ 4.2 4.2 _

10  __ __ __
10-12 21 S-4 9-10-16-19 Bottom: 3,5", Sof Clay (CL), Strong brown, 7.5YR

_ 5/8, <15% Fine to medium sand, Slightly moist _ _
Middle 8.5": Soft to stiff clay, strong brown 7.5 YR 5/8

_ Top 5": Soft Clay, Strong brown, 7.5YR 5/8,  <5% F-M Sand 4.2 4.2 _
12-14 15 S-5 10-10-8-8 Soft Clay (CL) , strong brown 7.5 YR, 5/8

_ Moist, no odor _ 4.2 4.2 _

_ _ _
14-16 S-6 6-10-14-14 Clay (SC),  strong brown 7.5YR, 5/6, Slightly moist

15  __ Fine to large grain sand, non-cohesive __ 4.2 4.2 __

_ _ _
16-18 18 S-7 13-20-22-24 Bottom 7": Clay (CL), fine to coarse grain sand

_ non-cohesive, slightly moist. _ _
Top 11": clayey sand (SC): Strong brown 7.5YR, 4/6, increasing

_ clay content more cohesive, slightly mois, fine grained _ 1.8 1.8 _
18-20 15 S-8 18-35-50/5 Silty Clay (CL), strong brown, 7.5 YR, 4/6, 

_ Slightly cohesive, no odor _ 1.8 1.8 _

20  __ __ __
20-22 -- S-9 Very stiff to hard silty clay (CL), Slightly cohesive

_ <5% fine to medium grained sand. Slightly moist _ 1.8 1.8 _

_ _ _
22-24 15 S-10 Very stiff to hard silty clay (CL), yellowish brown, 

_ 10YR, 5/6, slightly moist and slightly cohesive _ 1.8 1.8 _

_ __ __
24-26 22 S-11 Sandy Clay (CL), Yellowish brown, 10YR, 5/8, 

25  __ Fine to medium grained, slightly moist and cohesiv 2 2 _

_ _ _
26-28 17 S-12 30-45-50/3 Sandy Clay (CL), Yellowish brown 10YR, 5/8

_ Fine to medium grain, slightly moist and cohesive _ 0 0 _

 _ _ _

_ _ _

30-44-50/5

180423

21-25-24-31

21-24-31-41
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PROJECT NUMBER BORING NUMBER

AOC E SB08/MW-08 SHEET   1 OF   2

SOIL BORING LOG

PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS    Approx. 42 fbg START :  May 22, 2002 END :     May 23,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_ _ _

 5 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _
12-14 22 S-1 6-9-9-10 Moist Clay (CL), strong brown, 7.5 YR, 4/6

_ Medium Stiff, cohesive _ 0 0 _

_ _ _
14-16 24 S-2 6-7-8-10 Top 6": Clay (CL), Strong brown 7.5YR, 4/6

15  __ Transitioning to a sandy clay, moist, fine grain __ __
medium stiff, cohesive 0 0

_ _ _
16-18 18 S-3 6-8-9-10 Top: 14" Clay (CL), Strong brown 7.5YR, 4/6.

_ Fine to Coarse mix of clay and sand. _ 0 0 _

_ _ _
18-20 24 S-4 10-19-14-10 Top 6": Fine to coarse mix of clay and slightly  (CL)

_ Cohesive sand, moist _ _
Bottom 18": strong brown 7.5YR, 4/6, Weathered

20  __ granodiorite fine to coarse mix with some fragments 0 0 __
20-22 24 S-5 Clay (CL), strong brown 7.5 YR, 4/6, Fine to coarse

_ sand, clay, slightly cohesive and moist. _ 0 0 _

_ _ _
22-24 21 S-6 Top 6": Clayey sand (SC), strong brown 7.5YR, 4/6

_ transitioning to a fine/medium moist clayey sand _ _
Bottom 15": Clay (CL), very stiff to hard clay,  some

_ subrounded fine to coarse sand (<10%) __ 0 0 __
24-26 22 S-7 Top 6":  Clayey Sand (SC), strong brown 7.5YR

25  __ 4/6, moist transitioning to fine to coarse grain clay _
sand (SC), slightly cohesive and moist. 0 0

_ _ _
26-28 17 S-8 15-41-50/4 Sandy Clay (CL), Dark yellowish brown, 10YR, 4/4

_ Moist, <20% sand, fine to medium grain, cohesive _ 2 2 _

 _ _ _
28-30 12 S-9 25-45-50/5 Mottled weathered granodiorite, dark yellowish brown 

_ 10YR, 4/4, Slightly cohesive fine to medium, _ _
angular grains 2 2

16-13-15-12

180423

12-19-25-29

12-19-25-33
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PROJECT NUMBER BORING NUMBER

AOC E SB08/MW-08 SHEET   2 OF   2

SOIL BORING LOG
PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS    Approx. 42 fbg START :  May 22, 2002 END :     May 23,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_

30 __ _ _
30-32 12 S-10 25-41-50/5 Granodiorite (Weathered) and Clay (CL), Fine grained

_ moist, slightly cohesive, getting close to refusal __
augers advance approx. 9" in 5". 2 2

_ _ _
32-34 14 S-11 23-36-50/3 Same as above 0 0

_ _ _

_ _ _
34-36 -- -- -- Same as above 2 2

35  __ _ _

_ __ __
36-38 -- -- -- Cutting (Aim Hammer) 2 2

_ _ _

_ _ _
38-45 -- -- -- No material recovery from the boring.  No hammering

_ action from 38-45 _ _

40  __ _ _

_ __ __

_ _ _

_ _ _

_ _ _

45  __ _ _
45-46 2 2

_ __ __
46-48 No rocks, small to coarse grain 2 2

_ _ _

_ _ _

_ _ _

50  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180423
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PROJECT NUMBER BORING NUMBER

AOC E SB09 SHEET   1 OF   2

SOIL BORING LOG

PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS    Approx. 42 fbg START :  May 24, 2002 END :     May 28,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_ _ _

 5 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __ __
12-14 24 -- 9-3-3-5 Clay (CL),  greenish blck 10YR, 2.5/1, 

_ Strong petro odor, saturated fine grained sandy. _ 1159 2.5 _

_ _ _
12-14 22 S-1 4-3-2-2 Clay (CL), Greenish black 10Y, 2,5/1, Strong odor, 

_ stained soils, seems saturated very soft clay _ 305 4.4 _

_ _ _
14-16 19 S-2 1-1-1-1 Same as above 278 4.4

15  __ __ __

_ _ _
16-18 20 S-3 3-8-10-12 Top 10": Same as S-2

_ Bottom 10": (SC) Transitioning to fine to coarse grain _
slightly cohesive sand clay, Dark greenish

_ 4/1, seems saturated , petro odor _ 238 4.4 _
18-20 24 S-4 3-8-12-15 (SC), Fine to coarse grain, slightly cohesive sand

_ Clay, Dark greenish gray, 4/1, seems saturated, _ _
strong petro odor 233 4.4

20  __ __ __
20-22 19 S-5 Same as S-4, larger fragments 178 4.4

_ _ _

_ _ _
22-24 24 S-6 Same as above, except fine to medium grain size

_ transitioning to a fine to medium sandy clay (CL). _
Strong petro odor, medium stiff to stiff clay, saturated 215 4.4

_ __ __
24-26 24 S-7 Top 2":Clay (CL) ,weathered, strong 

25  __ petro odor. _ _
Bottom 4": Fine to medium grained sand, very dark

_ grayish brown 10YR, 3/2, Saturated non cohesive _ 151 4.4 _
26-28 17 S-8 15-30-50/5 Botton 10": (SC) Transitioning to a semicohesive

_ fine to medium grained clayey sand, with 25% _ _
fragment, weathered granodiorite, some fragments

 _ up to 2" in Diam. _ 166.7 4.4 _
28-30 -- S-9 20-40-50/4 Clay (CL), dark yellowish brown 10PR, 4/4, fine sandy

_ clay, moderate petro odor, moist and cohesive _ 256.7 4.4 _

11-17-12-10

180423

13-18-13-13

13-14-15-18
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PROJECT NUMBER BORING NUMBER

AOC E SB09 SHEET   2 OF   2

SOIL BORING LOG
PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS    Approx. 42 fbg START :  May 24, 2002 END :     May 28,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_

30 __ _ _
30-32 -- -- -- Fine to medium grained, clayey sand (SC) 71.9 4.4

_ __ __

_ _ _

_ _ _

_ _ _
34-36 -- -- -- Dark Grayish brown 2.5Y, 4/2, Slightly cohesive, 

35  __ moderated odor _ 272 2.5 _

_ __ __
36-38 -- -- -- Same as above 283 2.5

_ _ _

_ _ _
38-40 -- -- -- Same above 194.7 2.5

_ _ _

40  __ _ _
40-42 -- -- -- Same as 38-40, moderate petroleum odor 241.5 2.5

_ __ __

_ _ _
42-44 -- -- -- Dark grayish brown 2.5Y, 4/2, Fine to coarse grain

_ cuttings. Larger, angular fragments of rock up _ _
to 1/2 " diameter, saprolite 293 2.5

_ _ _
44-46 -- -- -- Same 42-44, Dark grayish brown 2.5Y, 4/2

45  __ except rock fragments up to 1" in diameter slight _ _
petro odor, saprolite 272 2.5

_ __ __
46-48 -- -- Petro odor, rock framents, <1/2" in diameter, fine 

_ to coarse grain, saprolite _ 101.3 2.5 _

_ _ _

_ _ _

50  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180423

--
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PROJECT NUMBER BORING NUMBER

AOC E - SB10 SHEET   1 OF   2

SOIL BORING LOG

PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS    Approx. 47 fbg START :  May 19, 2002 END :     May 21,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_ _ _
4-6 12.5 S-1 4-4-7-10 Clay (CL), brown 7.5 YR 4/4, slight moist 0 0

 5 __ <5% medium  grained sand __ __

_ _ _
6-8 11.5 S-2 11-14-16-17 Clay (CL), reddish brown 2.5 YR 4/4, slight moist 0 0

_ <5% medium grained sand _ _

_ _ _
8-10 20 S-3 5-10-16-20 Clay (CL), brown 10YR  4/3, slight moist

_ Hard to very stiff clay (all 20 inches) _ 0 0 _

10  __ __ __
10-12 24 S-4 7-12-15-18 Bottom 4":  Soft Clay (CL), strong brown 7.5YR 5/8

_ Slightly moist, <10% fine to medium sand, cohesive _ _
Top 20": Hard to very stiff Clay (CL), brown 10YR

_ 4/3, slightly moist _ 0 0 _
12-14 13 S-5 3-8-8-5 Soft Clay (CL), strong brown, 7,5 YR, 4/6, slightly

_ moist, Cohesive _ 0 0 _

_ _ _
14-16 20 S-6 6-5-5-5 Soft Fine Sandy Clay (CL),  strong brown, 7.5 YR 

15  __ 4/6, sligthly moist, Cohesive. __ 0 0 __

_ _ _
16-18 17 S-7 5-3-6-9 Very fine to coarse sand (SC) , strong brown 

_ 7.5 YR,  5/6, approximately 10% Clay, slightly _ 0 0 _
cohesive

_ _ _
18-20 16.5 S-8 9-4-9-8 Top 8":  Soft Clay (CL) soft, brown 7,5 YR, 4/4, 

_ moist lens 3 inches thick. _ _
Bottom 6": (SC) very fine to coarse sand, strong

20  __ brown 7.5 YR, 5/6, slight moist, slightly cohesive. __ __
20-22 18 S-9 Top 6": Very fine to coarse sand (SP), brown,

_ 7.5 YR, 5/6, slightly moist, slightly cohesive _ _
Bottom 12": Medium Stiff to stiff clay (CL), brown

_ 7.5 YR, 4/4 _ 0 0 _
22-24 18 S-10 Top 5":  Stiff Clay (CL),  brown, 7,5 YR, 4/4

_ 4" of sand, brown 7.5YR 5/6, very fine to coarse _ _
4" Stiff Clay, brown 7.5 YR 4/4, slightly moist

_ Bott 5":very fine to coarse,strong  brown 7.5YR 5/6 0 0 __
24-26 18 S-11 Granodiorite (GM): Coarse Sand (75%), Same

25  __ Fine (25%), yellowish brown, 10 YR, 5/8. Sligh _ _
moist, No cohesion

_ _ 4.2 4.2 _
26-28 19 S-12 22-18-26-51/5 (GM) Transition from weathered granodiorite, 

_ Yellowish brown, 10 YR, 5/8, Slightly moist, no _ _
Cohesion, 15" Fine to Coarse sand, transitioning to

 _ coarse gravel (3/4"), Approx. (40%) _ 4.5 4.2 _
28-30 11 S-13 29-50/5 Hard Clay Rock (CL), strong brown 7,5 YR, 5/6,

_ <15% Fine to medium sand, mostly clay with _ _
weathered 4.2 4.2

10-10-11-12

180423

8-8-10-12

13-15-13-18
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PROJECT NUMBER BORING NUMBER

AOC E - SB10 SHEET   2 OF   2

SOIL BORING LOG
PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS    Approx. 47 fbg START :  May 19, 2002 END :     May 21,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_

30 __ _ _
30-32 -- -- Sand (SP), yellowish brown, 10YR, 5/4, moist, no 0 0

_ hydrocarbon odor __ __

_ _ _
32-34 -- -- Clay (CL)(50%), fine to coarse angular to subangular 0 0

_ rock fragments, slightly moist, some cuttings up _ _
to 1" diameter, cohesive

_ _ _
34-36 -- -- 50% Clay (CL), 50% rock fragments up to 1" 0 0

35  __ diameter, slightly moist, no odor. _ _

_ __ __
36-38 -- -- 50% rock fragments / 50% Clay (CL)

_ no-odor _ 0 0 _

_ _ _
38-40 -- -- Same as 36-38, except 75% rock / 25% Clay 0 0

_ _ _

40  __ _ _
40-42 -- -- 75% angular rock fragments up to 1" in diameter

_ __ 0 0 __

_ _ _
42-44 -- -- 25% rock fragments up to 3/4" in diameter 0 0

_ 75% fines moist and cohesive _ _

_ _ _
44-46 -- -- 75% fine moist and cohesive

45  __ 25% rock fragments up to 1/2" in diameter _ _
0 0

_ __ __
46-48 -- -- Water @ approx. 47 ft-bls.  Angular rock (wet)

_ (90%) of sample up to 1 1/2" diameter _ 0 0 _

_ _ _

_ _ _

50  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

--

--

--

--

--

--

180423

--

--

--
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PROJECT NUMBER BORING NUMBER

AOC E SB11 SHEET   1 OF   2

SOIL BORING LOG

PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS : START :  May 29, 2002 END :     May 30,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_ _ _

 5 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _
12-14 23 S-1 5-7-8-9 Top 6": Clay (CL), medium stiff, yellowish red moist

_ 5YR, 4/6, cohesive _ _
Middle 10": Clay (<10%), strong brown 7.5YR,5/8

_ Botton 7": Clay (CL), Yellowish red, 5YR,4/6 _ 2.2 2.2 _
14-16 20 S-2 5-4-4-6 Clay (CL), medium stiff, Yellowish red, 5YR, 4/6

15  __ moist and cohesive, no odor __ 2.2 2.2 __

_ _ _
16-18 22 S-3 8-9-12-13 Top 5": Same as above, Loose to medium dense sand

_ very little Clay (SC), strong brown 7.5YR, 5/8 _
moist, no odor, fine to coarse grain mix 2.2 2.2

_ very little clay, non-cohesive _ _
18-20 19 S-4 6-7-10-12 Medium dense sand, some Clay (SC) (<10%), 

_ strong brown 7.5YR, 5/8, same as S-3, _ _
except some (10%) fine to coarse gravel. 2.2 2.2

20  __ slightly moist, lose to medium dense sand __ __
20-22 20 S-5 Fine to coarse sand (SC), brown, 7.5YR, 5/8

_ slightly moist, non cohesive, some clay (<10%) _ 2.2 2.2 _

_ _ _
22-24 19 S-6 Top 9": same as S-5, transitioning to 7" of very

_ stiff fine grained sandy clay (CL), brown 7.5YR _
5/6, moist, cohesive, no odor 2.2 2.2

_ __ __
24-26 21 S-7 Sandy Clay (CL), strong brown 7.5YR,5/6, moist

25  __ cohesive, no odor, transitioning to fine to medium _
grained medium dense sand, some large fragments

_ of angular rock up to 1.5" _ 2.2 2.2 _
26-28 20 S-8 20-45-41-50/4 Bottom 10": Transitioning to dense sand fine to  

_ coarse grain (SC) very little clay. _ _
Last 1": hard sandy clay (CL), strong brown 7.5YR,

 _ 5/8, no odor _ 2.2 2.2 _
28-30 10 S-9 30-50/4 Hard Sand Clay (CL), strong brown 7.5YR, no odor 2.2 2.2

_ _ _

9-10-11-12

180423

20-20-18-20

18-18-16-21
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PROJECT NUMBER BORING NUMBER

AOC E SB11 SHEET   2 OF   2

SOIL BORING LOG
PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS : START :  May 29, 2002 END :     May 30,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_

30 __ _ _
30-32 -- -- -- Mix of clay and rock fragments up to 1.5" in

_ diameter __ 0 0 __

_ _ _
32-34 -- -- -- 80% clay (CL) / 20% fragmented rocks up to 3/4"

_ in diameter, cohesive, slightly moist _ 0 0 _

_ _ _
34-36 -- -- -- More rock fragments 75%; clay 25%, slightly

35  __ cohesive _ 0 0 _

_ __ __
36-38 -- -- -- 80% fines / 20% clumps of clay

_ some rock fragments up to 1/4" in diameter _ 0 0 _

_ _ _
38-40 -- -- -- 90% Fines slightly cohesive, 10% clay clumps and 0 0

_ rock fragments up to 1/4" diameter _ _

40  __ _ _
40-42 -- -- -- Same as 38-40 0 0

_ __ __

_ _ _
42-44 -- -- -- Sllightly cohesive, 10% small rock fragments

_ <1/4" in diameter _ 0 0 _

_ _ _
44-46 -- -- --

45  __ _ 0 0 _

_ __ __
46-48 -- -- 90% Fines slightly moist and cohesive

_ no petro odor _ 0 0 _

_ _ _
48-50 -- -- 95% Fines and 5% fragments up to 1/4" in

_ diameter, slightly moist and cohesive _ 0 0 _

50  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180423

--

--
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PROJECT NUMBER BORING NUMBER

AOC E SB12 SHEET   1 OF   2

SOIL BORING LOG

PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS : START :  May 29, 2002 END :     May 29,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_ _ _

 5 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

10  __ __ __
12-14 19 S-1 5-5-6-7 Fine graned sandy clay (CL), strong brown 7.5YR

_ 5/6, no odor, cohesive, medium stiff to stiff, _ _
slightly moist 2.2 2.2

_ _ _
14-16 22 S-2 5-5-6-8 Same as S-1 2.2 2.2

_ _ _

_ _ _
16-18 20 S-3 4-4-6-8 Transitioning to a medium stiff fine to coarse grained

15  __ slightly cohesive sandy clay (CL). Strong brown __ __
7.5 YR, 5/6, no petro odor 2.2 2.2

_ _ _
18-20 21 S-4 6-10-11-13 Transitioning to fine to coarse grain sand (SC) very 

_ little clay , non cohesive, slightly moist, no petro 2.2 2.2 _
odor

_ _ _
20-22 19 S-5 15-15-16-16 Top 11": (SC), redish brown 5YR, 4/4, non cohesive

_ Bottom 5": Sady clay (CL), strong brown 7.5YR _ _
5/8, no petro-odor, slightly cohesive 2.2 2.2

20  __ __ __
22-24 22 S-6 (SP) sand, yellowish brown 10YR, 5/8, very little

_ clay content, transitioning to fine to coarse slightly _ _
moist, non cohesive sand 2.2 2.2

_ _ _
24-26 21 S-7 (SP) Sand,  Yellowish brown 10YR, 5/8, fine to 

_ coarse, slightly moist, non cohesive sand, very little _
clay content, no petro odor 2.2 2.2

_ __ __
26-28 16 S-8 (SC), yellowish red 5YR, 5/8, fine to coarse mix of

25  __ sand, some clay, moist, sight petroleum odor, _ _
slightly cohesive. 11.3 2.2

_ _ _
28-30 12 S-9 28-50/6 (CL), yellowish brown, 10YR, 5/4, hard fine grained

_ sandy clay, slight petro odor, moist, very cohesive _ 106.8 2.2 _

 _ _ _

_ _ _

13-15-18-24

180423

20-23-24-34

28-38-50/5
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PROJECT NUMBER BORING NUMBER

AOC E SB12 SHEET   2 OF   2

SOIL BORING LOG
PROJECT : AOC E Remedial investigation      LOCATION : AOC E Former NASD, Vieques
ELEVATION : TBD DRILLING CONTRACTOR : GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED : H.S.A. and Air Hammer
WATER LEVELS : START :  May 29, 2002 END :     May 29,2002  LOGGER :  H. Hernandez/NWF
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Sample Background

_ _ _

_ _ _

_ _ _

_

30 __ _ _
30-32 -- -- -- As above Clay (CL) 61.3 2.2

_ __ __

_ _ _
32-34 -- -- -- Less than 1/4 inch diameter cuttings clay (CL) and 79.5 2.2

_ rock _ _

_ _ _
34-36 -- -- -- As above, clay (CL) and rock 47.6 2.2

35  __ _ _

_ __ __
As above, clay (CL) and rock

_ _ _

_ _ _
38-40 -- -- -- Very fine to 1/2" cutting, some cohesive 124.9 2.2

_ Clay (CL) and rock _ _

40  __ _ _
40-42 -- -- -- As above 152 2.2

_ __ __

_ _ _
42-44 -- -- -- Small angular fragments of rock <1/4" diameter 202 2.2

_ _ _

_ _ _
44-46 -- -- -- Cuttings fragments subrounded to angular <1/2" in 

45  __ diameter _ 134 2.2 _

_ __ __

_ _ _

_ _ _

_ _ _

50  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

180423
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Appendix B 
AOC E – 2005 (Supplemental RI) Soil Boring Logs   

Surface/Subsurface 



PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB13 SHEET   1 OF   5

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 11/30/2005

WEATHER: Mostly sunny DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 11/30/2005 1200 END :  12/14/05  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

Sample headspace: 0
_ 0-10" SANDY LEAN CLAY (CL); _

dark reddish brown (5 YR 3/4), moist, medium density, 0 - 2' hand auger used to collect surface soil 
_ 0 - 2' NA S1 NA fine to coarse sand, bottom 6" grades quickly to sample. _

SANDY LEAN CLAY (CL), dark reddish brown  Collect WAE-SS13-0002 at 1215 
_ (5 YR 3/3), moist, stiff, fine to medium sand. on 11/30/05. _

2 __ _ _
Sample Head space: 0

_ Top 2" same as above then bottom 16" change _ _
abruptly to WELL GRADED SAND WITH SILT Breathing zone: 0

_ (SW-SM), brown (7.5 YR 4/4), moist, medium _
2 - 4' 18" - 7-6-10-11 dense, fine to coarse sand.

_ _ _

_ _ _

4 __ _ _
Sample Head space: 32

_ Top 4" same as above then bottom 12" grade _ _
quickly to SANDY LEAN CLAY (CL), dark yellowish Breathing zone: 0

_ brown (10YR 4/4), moist, very stiff, fine to coarse, _ _
4 - 6' 16" S2 7-5-12-14 sand, some black mottles. Collect WAE-SB13-0406R at 1115 hrs

_ _ on 12/12/05. _
Duplicate: WAE-SB13P-0406R at 

_ _ 1120 hrs _

6 __ _ Stop for today at 1425 hrs. on 12/12. _
Sample Head space: 421

_ Top 10" SANDY LEAN CLAY (CL), very dark _ _
grayish brown (2.5Y 3/2), slightly moist, very stiff, fine Breathing zone: 0

_ to medium sand, bottom 6" grade slightly sandier, _ _
still (CL), dark olive gray (5Y 3/2), dry, trace gravel 

_ 6- 8' 16" - 8-12-11-12 1/2" to 1", angular. _ _

_ _ _

8 __ _ _

_ LEAN CLAY WITH SAND (CL); olive gray _ Sample Head space: 76 _
(5Y 4/2), slightly moist, very stiff, fine to 

_ medium sand. _ Breathing zone: 0 _

_ 8 - 10' 14" - 7-10-16-17 _ _

_ _ _

10 __ _ _

_ SANDY LEAN CLAY (CL), dark gray (5 Y 4/1), _ Sample Head space: 679 _
moist, stiff, no mottling, fine to medium sand,

_ sandier with depth. _ Breathing zone: 0 _

_ 10 - 12' 16" - 4-5-5-7 _ _

_ _ _
12 __

 Sampler Signature: Date: 12/14/2005

SOIL BORING LOG

B. Collom
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PROJECT NUMBER BORING NUMBER
180357.FI.FK.AE WAE-SS/SB13 SHEET   2 OF   5

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/14/2005

WEATHER: Mostly sunny DRILLING CONTRACTOR :  Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 11/30/2005 1200 END :  12/14/05  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ Top 10" are LEAN CLAY WITH SAND (CL), dark _ Sample Head space: 711 _
gray (5Y 4/1), moist, fine sand, bottom 12"

_ grade quickly to POORLY GRADED SAND WITH _ Breathing zone: 0 _
12 - 14' 22" - 3-4-3-4 CLAY (SP-SC), dark gray (5 Y 4/1), wet, loose, 

_ sand fine to medium. _ _

_ _ _

_ _ _

_ _
SILTY SAND (SM), olive gray (5Y 4/2), wet, very Sample Head space: 492

_ loose, poorly graded fine to medium, with few _ _
coarse grains, grades slightly siltier with depth.

15 __ 14 - 16' 18" - 2-1-3-2 _ Breathing zone: 0 _

_ _ _

_ _ _

_ Similar to above, grades sandier again with depth _ Sample Head space: 208 _
to WELL GRADED SAND (SW), with trace silt

_ olive (5 Y 4/3), moist, medium dense, fine to _ Breathing zone: 0 _
16- 18' 14" - 4-6-6-5 coarse sand.

_ _ _

18 __ _ _

_ POORLY GRADED SAND (SP), with trace silt, _ _
olive (5Y 4/4), moist, medium dense, fine to medium Sample Head space: 88

_ sand, with few coarse grains. _ _
18 - 20' 18" - 6-8-8-9 Breathing zone: 0

_ _ _

_ _ _

_ _ _
Top 4" same as above, then grades quickly to 

21 __ WELL GRADED SAND (SW), trace fines, olive _ Sample Head space: 78 _
gray (5 Y 4/2), moist, medium dense, fine to 

_ 20 - 22' 19" - 8-7-10-9 coarse sand. _ Breathing zone: 0 _

_ _ _

_ _ _
WELL GRADED SAND (SW), trace fines, olive Sample Head space: 208

_ gray (5Y 4/2), moist, medium dense, fine to _ _
coarse sand, some coarse grains are off-white in Breathing zone: 0

_ 22 - 24' 19" - 10-10-12-12 color. _ _

24 __ _ _

_ _ _

_ _ _

 Sampler Signature: Date: 12/14/2005

SOIL BORING LOG

B. Collom
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB13 SHEET   3 OF   5

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/14/2005

WEATHER: Mostly sunny DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 11/30/2005 1200 END :  12/14/05  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

24 __ Top 11" are WELL GRADED SAND (SW), trace _ Sample Head space: 400 _
fines, olive gray (5Y 4/2), slightly moist, medium dense, bottom 3"

_ fine to coarse sand, bottom 5" change abruptly to _ _
24 - 26' 16" - 10-12-12-12 SANDY LEAN CLAY (CL), olive gray (5 Y 4/2), slightly Breathing zone: 0

_ moist, stiff, fine to medium sand, trace gravel _ _
(1 piece), 1/2",subangular. Hydrocarbon odor.

_ _ _

_ _ _

_ Top 10" are POORLY GRADED SAND WITH _ Sample Head space: 376
SILT (SP-SM), olive (5Y 4/4), slightly moist, grading 

_ siltier with depth, medium dense, fine to medium _ _
sand, bottom 5" changed abruptly to SANDY LEAN Breathing zone: 0

27 __ 26-28' 15" - 5-12-17-22 CLAY (CL), (5Y 4/3), olive, very slightly moist, very _ _
stiff, fine to medium sand. Hydrocarbon odor.

_ _ _

_ _ _

_ _ _

_ SANDY LEAN CLAY (CL), olive (5Y 4/4), very _ Sample Head space: 395 _
slightly moist, very stiff, fine to coarse sand, some 

_ coarse grains are off-white in color, some gray _ Breathing zone: 0 _
28-30' 6" - 7-12-14-17 mottles.

_ _ Hydrocarbon odor. _

30 __ _ _

_ Similar to above, trace gravel 1/4" top 3/4", _ Sample Head space: 507 _
subangular.

_ _ _
30-32' 20" - 12-17-24-30 Breathing zone: 0

_ _ _
Hydrocarbon odor.

_ _ _

_ _ _
SANDY LEAN CLAY (CL), olive gray (5Y 4/2), Sample Head space: 1024

_ very slightly moist, hard, fine to coarse sand, _ _
some coarse grains are off-white in color, some Breathing zone: 0

33 __ 32-34' 24" S3 14-17-24-27 gray mottling, bottom 2" are SANDY LEAN CLAY _ _
(CL), gray (5Y 6/1), very slightly moist, very sitff, Collect WAE-SB13-3234 at 1035 hrs.

_ fine to medium sand. _ on 12/14/05 _

_ _ _

_ SANDY LEAN CLAY (CL), white (5Y 8/1), dry, hard, _ Sample Head space: 934 _
stiff, few orange-red mottling, fine to medium sand.

_ 34-36' 22" S4 14-24-26-32 _ Breathing zone: 0 _

_ _ Collect WAE-SB13-3436 at 1050 hrs. _
on 12/14/05

36 _ _ _

 Sampler Signature: Date: 12/14/2005

SOIL BORING LOG

B. Collom
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB13 SHEET   4 OF   5

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/14/2005

WEATHER: Mostly sunny DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 11/30/2005 1200 END :  12/14/05  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

36 __ Top 6" as above, next 11" are LEAN CLAY WITH Sample Head space: 174 _
SAND (CL), olive (5 Y 4/2), dry, hard, fine sand,

_ some black mottles, bottom 4" are LEAN CLAY Breathing zone: 0 _
36-38' 22" - 26-38-42-31 WITH SAND (CL), light yellowish brown (2.5Y 6/4),

_ very slightly moist, fine to medium sand, few orange Drilling rig is down, stop drilling for today _
mottles. at 1120 hrs.

_ _

_ _ _
LEAN CLAY WITH SAND (CL), reddish yellow Sample Head space: 50

_ (7.5YR 6/8), dry, hard, fine to medium sand, _
some gray and black mottles.

39 __ 38-40' 16" - 20-27-50/3 _ Breathing zone: 0 _

_ _ _

_ _ _

_ LEAN CLAY WITH SAND (CL), yellowish brown _ _
(10YR 5/8), dry, hard, fine to medium sand. Sample Head space: 2

_ 40-42' 17" - 35-50-50/4 _ _
Breathing zone: 0

_ _ _

42 __ _ _

_ LEAN CLAY (CL), yellowish brown (10 YR 5/6), _ Sample Head space: 104 _
dry, hard, trace fine sand, some orange mottles. 

_ 42-44' 15" - 50/4 _ Breathing zone: 0 _

_ _ _

_ _ _

_ Similar to above, slightly moist at very tip of drive _ Sample Head space: 30 _
shoe.

45 __ _ Breathing zone: 0 _
44 - 46' 6" - 50/4

_ _ _

_ _ _

_ Top 2" WELL GRADED GRAVEL WITH SAND _ _
(GW), dark yellowish brown (10YR 4/6), moist, hard, Sample Head space: 19

_ fine to coarse sand, gravel is very weathered, flat _ _
46 - 48' 5" - 50/3 and angular, bottom 3" are LEAN CLAY WITH Breathing zone: 0

_ SAND (CL), dark yellowish brown (10YR 4/6), _ _
dry, hard, fine sand.

48 __ _ _

_ _ _

_ _ _

_ _ _

 Sampler Signature: Date: 12/14/2005

SOIL BORING LOG

B. Collom
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB13 SHEET  5 OF   5

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/14/2005

WEATHER: Sunny, 85 F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 11/30/2005 1200 END :  12/14/05  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

48 __ SILTY GRAVEL WITH SAND (GM), dark _ _
yellowish brown (10YR 4/6), Sample Head space: 30

_ moist, wet in top 2" only, very dense, fine to _ _
48 - 50' 15" - 32-28-33-50/2 medium sand, orange and black mottles, gravel is very Breathing zone: 0

_ weathered, flat and angular. _ _

_ _ _

_ _ _

_ END OF BORING AT 50 feet bls. _ _

51 __ _ _

_ _ Note:  Three borings were drilled at this _
location. Boring logs combined into one.

_ _ _
Boring one - 28' deep, 11/30 through 12/2

_ _ surface soil sample _
WAE-SS13-0002 collected.

_ _ _
Boring two - 50' deep, 12/12 through 12/13

_ _ subsurface soil sample _
WAE-SB13-0406 collected

54 __ _ _
Boring three - 38' deep, 12/13 through 12/14

_ _ two subsurface soil samples _
WAE-SB13-3234 collected

_ _ WAE-SB13-3436 collected _

_ _ _

_ _ _

_ _ _

57 __ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

60 __ _ _

_ _ _

_ _ _

_ _ _

 Sampler Signature: Date: 12/14/2005

SOIL BORING LOG

B. Collom
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB14 SHEET   1 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/12/2005

WEATHER: Overcast, showers, 70 F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 11/30/2005   1135 END : 12/12/05 0920  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ LEAN CLAY WITH SAND (CL), moist, reddish brown  Sample Head space: 0 _
(5YR 4/4), very stiff, fine to coarse sand. Breathing zone: 0

_ 0 - 2' - S1 NA 0 - 2' hand augered collect surface soil _
WAE-SS14-0002 at 1140 on 11/30/05.

_ Grain size collected at 0740 12/9. _

2 __ _ _

_ LEAN CLAY WITH SAND (CL), reddish brown _ Sample Head space: 0 _
(5YR 4/4), slightly moist, stiff, trace fines, fine to 

_ coarse sand. _ Breathing zone: 0 _
2 - 4' 8" - 5-6-4-7

_ _ _

_ _ _

4 __ _ _

_ Similar to above, slightly softer, slightly higher _ Collect WAE-SB14-0406 at 0820 on _
sand content. 12/1/2005

_ _ Grain size sample collected on _
4 - 6' 17" S2 3-3-3-4 12/9/05.

_ _ _
Sample Head space: 0

_ _ _
Breathing zone: 0

6 __ _ _

_ LEAN CLAY WITH SAND (CL), dark reddish _ Sample Head space: 0 _
brown (5YR 3/4), slightly moist, stiff, sand

_ fine to coarse. _ Breathing zone: 0 _

_ 6- 8' 16" - 4-5-7-10 _ _

_ _ _

8 __ _ _

_ Similar to above. Slightly higher moisture content. _ _
Sample Head space: 0

_ _ _
Breathing zone: 0

_ 8 - 10' 19" - 3-3-5-4 _ _

_ _ _

10 __ _ _

_ Top 7" as above, bottom 7" change abruptly _ _
brown, medium stiff, no mottling, v. sl. Moist, sand Sample Head space: 0

_ fine to medium. _ _
due to contamination. Breathing zone: 0

_ 10 - 12' 14" - 1-2-2-2 _ _
Hydrocarbon odor.

_ _ _
12 __

 Sampler Signature: Date: 12/9/2005

SOIL BORING LOG

B. Collom
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PROJECT NUMBER BORING NUMBER
WAE-SS/SB14 SHEET   2 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/12/2005

WEATHER: Overcast, showers, 70 F DRILLING CONTRACTOR :  Geoworks, Inc.

DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 11/30/2005   1135 END : 12/12/05 0920  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ Top 4" as above then grades to _ Sample Head space: 180 _
LEAN CLAY WITH SAND (CL); very dark gray

_ (10YR 3/1), moist, very soft, fine to medium sand, _ Breathing zone: 0 _
12 - 14' 18" - 1-1-1-6 bottom 5" grades back to a CLAYEY SAND (SC), 

_ same color, moist, very soft, fine to medium sand. _ Hydrocarbon odor _

_ _ Stop for rain at 0830 hrs. _

_ _ _

_ _ _
Top 16" WELL GRADED SAND WITH CLAY Sample Head space: 80

_ (SW-SC), dark grayish brown (10YR 4/2), slightly _ _
moist, dense, fine to coarse, bottom 8" change

15 __ 14 - 16' 24" - 21-27-17-12 abruptly to WELL GRADED SAND (SW), brown _ Breathing zone: 0 _
(7.5YR 4/4), slightly moist, medium dense,

_ fine to coarse. _ Continue augering at 0915 hrs _

_ _ Hydrocarbon odor. _

_ SILTY SAND (SM), brown (7.5 YR 4/4), slightly _ Sample Head space: 5 _
moist, medium dense, fine to coarse sand. Top 4"

_ _ Breathing zone: 0 _
16- 18' 17" - 11-9-6-8

_ _ _

18 __ _ _

_ top 4" are SANDY LEAN CLAY (CL), dark gray _ _
(7.5YR 4/1), moist, stiff, fine to medium sand, Sample Head space: 7.5

_ bottom 14" change abruptly to _ Top 4" _
18 - 20' 18" - 7-6-9-6 POORLY GRADED SAND (SP), strong brown Breathing zone: 0

_ (7.5 YR 4/6), moist, loose, fine to medium, trace _ _
gravel, 1/2" (1 piece), angular. Hydrocarbon odor.

_ _ _

_ _ _
WELL GRADED SAND (SW), strong brown 

21 __ (7.5 YR 4/6), slightly moist, dense, trace silt, fine _ Sample Head space: 0 _
to medium sand with few coarse grains, trace 

_ 20 - 22' 19" - 3-14-16-20 gravel (one piece), 1" angular. _ Breathing zone: 0 _

_ _ _

_ Top 10" are WELL GRADED SAND (SW), strong Hard drilling at 22 feet bls. _
brown (7.5YR 4/6), slightly moist, medium dense, _ Sample Head space: 0

_ trace fines, fine to coarse sand, bottom 9" grades _
quickly to SILTY SAND (SM), very dark grayish _ Breathing zone: 0

_ 22 - 24' 19" - 15-14-13-16 brown (2.5Y 3/2), some clay. _
_

24 __ _

_ _ _

_ _ _

 Sampler Signature: Date: 12/9/2005

SOIL BORING LOG

B. Collom

180357.FI.FK.AE
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB14 SHEET   3 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/12/2005

WEATHER: Overcast, showers, 70 F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 11/30/2005   1135 END : 12/12/05 0920  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

24 __ Top 11" are SILTY SAND (SM), brown _ Sample Head space: 28 _
(7.5YR 4/4), moist, dense, some clay, fine to coarse

_ sand. _ Breathing zone: 0 _
24 - 26' 17" - 14-15-15-16

_ _ _

_ _ _

_ _ _

_ Top 10" are SANDY LEAN CLAY (CL), olive brown _ Sample Head space: 71 _
(2.5Y 4/4), slightly moist, hard, fine to coarse

_ sand, bottom 14" grades to less sand to yellowish _ Breathing zone: 0 _
brown (10YR 5/6), still SANDY LEAN CLAY (CL), 

27 __ 26-28' 24" - 20-23-34-30 slightly moist, hard, fine to medium sand with trace _ _
gravel, (1 piece),angular, 1" black and green mottles.

_ _ _

_ _ _

_ _ _

_ SANDY LEAN CLAY (CL), olive brown (2.5Y 4/4), _ Sample Head space: 220 _
slightly moist, hard, fine to medium sand,

_ grades sandier with depth, trace gravel (2 pieces), _ Breathing zone: 0 _
28-30' 24" - 8-20-30-45 1/2" to 3/4", angular, black, and green mottles.

_ _ _

30 __ _ _

_ LEAN CLAY (CL), olive (5Y 5/3), very slightly _ _
moist, hard, trace fine to medium sand, grades Sample Head space: 142

_ drier with depth, some red-brown _ _
30-32' 14" - 25-50/6 mottles. Breathing zone: 0

_ _ _

_ _ _

_ _ _
CLAYEY SAND (SC), olive (5Y 5/3), Sample Head space: 706

_ very slightly moist to dry, very dense, _ _
fine to coarse sand, few black mottles. Breathing zone: 0

33 __ 32-34' 12" - 23-50/5 _ _

_ _ _

_ _ _

_ CLAYEY SAND (SC), olive (5Y 5/3), very slightly _ Sample Head space: 83 _
moist, very dense, no mottling, 

_ 34-36' 17" - 30-50-50/5 fine to medium sand. _ Breathing zone: 0 _

_ _ _

36 _ _ _
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB14 SHEET   4 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/12/2005

WEATHER: Overcast, showers, 70 F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 11/30/2005   1135 END : 12/12/05 0920  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

36 __ Top 3" are SANDY LEAN CLAY (CL), olive _ _
(5Y 4/4), moist, hard, fine to coarse sand, bottom 3" Sample Head space: 414

_ grade sandier to CLAYEY SAND (SC), olive _ bottom 3" _
36-38' 6" - 50/5 (5Y 4/4), dry, hard, fine to medium sand, some light 

_ gray mottles. _ Breathing zone: 0 _
Stop drilling for today at 1255.

_ _ _

_ _ _
WELL GRADED GRAVEL WITH CLAY AND Sample Head space: 1

_ SAND (GW-GC), olive (5Y 5/4), moist to wet in top _ _
below, very dense, gravel 1 1/2" to 1/4" , flat and Breathing zone: 0

39 __ 38-40' 6" - 50/5 angular, very weathered appearance - can be _ _
broken manually, fine to coarse sand.

_ _ 12/12/2005 0755 continue augering  _
Driller reports 10' of water in borehole.

_ _ _

_ SANDY LEAN CLAY (CL); olive (5Y 4/3), very _ Sample Head space: 1460 _
slightly moist, hard, fine to coarse sand, trace gravel

_ 40-42' 5" - 50/5 1/4" to 1", flat angular, weathered as above. _ Breathing zone: 0 _

_ _ _

42 __ _ _
Sample Head space: 1668

_ SANDY CLAY (CL); olive (5 Y 4/4), slightly moist _ _
to moist, hard, sand fine to coarse, trace gravel Breathing zone: 0

_ 42-44' 6" S3 50/5 (1 piece), 3/4", flat and angular, weathered. _ _
Collect WAE-SB14-4244 at 0840 hrs on 

_ _ 12/12/05. _

_ _ _
Top 3" are CLAYEY SAND (SC), olive (5Y 4/4), Sample Head space: 51

_ wet, very dense, fine to coarse sand, trace _ 2nd Spoon: 21 _
gravel as above, 3/4", flat and angular. Breathing zone: 0

45 __ 2nd spoon: Top 2" as above, bottom 3" are _ _
44 - 46' 5" S4 50/3 weathered rock, yellowish brown (10YR 5/6), dry, Drive 2nd split spoon for additional sample 

_ 2nd spoon = hard, very weathered appearance, some orange- _ volume. _
5" 50/3 red mottles, it looks like we cored into rock.

_ _ Collect WAE-SB14-4446 at 0915 hrs _
on 12/12/05.

_ _ _

_ END OF BORING AT 46' bls. _ _
Note:  Two borings were drilled at this 

_ _ location. Boring logs combined into one. _

48 __ _ Boring one - 26' deep, 11/30 through 12/1 _
surface and subsurface soil samples 

_ _ WAE-SS14-0002 collected on 11/30. _
WAE-SB14-0406 collected on 12/1.

_ _ _
Boring two - 46' deep, 12/9 through 12/12

_ _ WAE-SB14-4244 collected on 12/12 _
WAE-SB14-4446 collected on 12/12.
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB15 SHEET   1 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/7/2005

WEATHER: Mostly cloudy, 75-85F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 12/1/2005 END : 12/8/05 1125  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

Sample Head space: 0
_ 0-2' is LEAN CLAY WITH SAND (CL), dark _

reddish brown (5YR 3/4), slightly moist, medium Breathing zone: 0
_ 0 - 2' - S1 NA stiffness, medium to coarse sand. _

0-2' hand augered, collect SS sample
_ WAE-SS15-0002 at 0715 12/1/2005 _

2 __ _ _

_ SANDY CLAY (CL), yellowish red (5YR 4/6), _ Sample Head space: 0 _
slilghtly moist, very stiff, grades slightly

_ clayier with depth, fine to coarse sand. _ Breathing zone: 0 _
2 - 4' 12" - 6-8-12-13

_ _ _

_ _ _

4 __ _ _

_ SANDY CLAY (CL), brown (7.5YR 4/4), _ Sample Head space: 1.5 _
slightly moist, very stiff, harder material 

_ at last 4", fine to medium sand. _ Breathing zone: 0 _
4 - 6' 21" S2 7-8-11-12

_ _ _
Collect WAE-SB15-0406R

_ _ at 1009 hrs 12/5/05. _

6 __ _ _

_ LEAN CLAY WITH SAND (CL), brown _ Sample Head space: 0 _
(7.5YR 4/4), slightly moist, medium stiffness, fine

_ to medium sand. _ Breathing zone: 0 _

_ 6- 8' 6" - 3-2-4-4 _ _

_ _ _

8 __ _ _

_ LEAN CLAY WITH SAND (CL), strong brown _ _
(7.5YR 4/6), slightly moist, very stiff, fine to medium Sample Head space: 0

_ sand. _ _
Breathing zone: 0

_ 8 - 10' 17" - 6-12-15-20 _ _

_ _ _

10 __ _ _

_ Top 10" similar to above then grades quickly to _ _
light brown, very stiff, no mottling, slightly moist, Sample Head space: 0

_ fine to medium sand. _ _
Breathing zone: 0

_ 10 - 12' 16" - 5-10-11-15 _ _
Stop drilling for today

_ _ at 1140 hrs at 12' bgs. _
12 __
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB15 SHEET   2 OF   4

PROJECT :  NAVFAC - ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/8/2005

WEATHER: Partly cloudy, 75F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 12/1/2005 END : 12/8/05 1125  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ Top 3' similar to above, next 10" changes _ Sample Head space: 0 _
abruptly to WELL GRADED SAND (SW), 

_ strong brown (7.5YR 5/6), slightly moist, medium _ Breathing zone: 0 _
12 - 14' 17" - 11-12-7-8 dense, trace silt, fine to coarse, bottom 3" changes 

_ abruptly to CLAYEY SAND (SC), strong brown _ _
(7.5YR 4/6), slightly moist, medium dense, fine to Continue augering at 0728 hrs

_ medium sand. _ 12/8/2005 _

_ _ _

_ _ _
CLAYEY SAND (SC), brown (7.5 YR 4/4), Sample Head space: 0

_ slightly moist, medium dense,  _ _
fine to coarse sand.

15 __ 14 - 16' 14" - 4-6-5-6 _ Breathing zone: 0 _

_ _ _

_

_ Top 3" similar to above, bottom 15" changes _ Sample Head space: 0 _
abruptly to WELL GRADED SAND (SW),

_ slightly moist, loose, trace silt, fine to coarse. _ Breathing zone: 0 _
16- 18' 18" - 6-5-5-5

_ _ _

18 __ _ _

_ WELL GRADED SAND (SW), yellowish red _ _
(5YR 5/6), slightly moist, medium dense, trace Sample Head space: 0

_ gravel, 1/2" to 3/4", angular, (3 pieces), fine _ _
18 - 20' 17" - 8-8-8-8 to coarse sand. Breathing zone: 0

_ _ _

_ _ _

_ _ _
WELL GRADED SAND (SW), strong brown

21 __ (7.5YR 5/6), slightly moist, medium dense, fine to _ Sample Head space: 0 _
coarse sand, trace gravel, 2 pieces, 1/2", angular.

_ 20 - 22' 18" - 9-9-8-6 _ Breathing zone: 0 _

_ _ _

_ _ _
WELL GRADED SAND (SW), strong brown Sample Head space: 0

_ (7.5YR 5/6), moist, medium dense, fine to coarse _ _
sand. Breathing zone: 0

_ 22 - 24' 20" - 9-9-11-12 _ _

24 __ _ _

_ _ _

_ _ _

 Sampler Signature: Date: 12/8/2005

SOIL BORING LOG

B. Collom

 
 
AOC E Final RI Report\2008\180357.RI.FR

 
 
45 of 54



PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB15 SHEET   3 OF   4

PROJECT :  NAVFAC - ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/8/2005

WEATHER: Partly cloudy, 75F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 12/1/2005 END : 12/8/05 1125  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

24 __ POORLY GRADED SAND (SP), slightly _ Sample Head space: 0 _
moist, medium dense, fine to coarse sand, trace silt,

_ grading slightly clayier with depth, trace gravel, _ Breathing zone: 0 _
24 - 26' 22" - 1-4-10-10 1/4" to 1/2", subangular.

_ _ _

_ _ _

_ _ _

_ SANDY CLAY (CL), yellowish red (5YR 4/6), _ Sample Head space: 0 _
slightly moist, hard, fine to coarse sand, 

_ some black mottles, few green mottles. _ Breathing zone: 0 _

27 __ 26-28' 20" - 20-21-26-23 _ _

_ _ _

_ _ _

_ _ _
Top 16" are SANDY CLAY (CL), yellowish

_ red (5YR 5/8), slightly moist, hard, _ Sample Head space: 0 _
fine to coarse sand, coarse grains often off-white,

_ bottom 6" grades less sandy to LEAN CLAY WITH _ Breathing zone: 0 _
28-30' 22" - 20-25-36-50/4 SAND (CL), strong brown (7.5YR 5/8), slightly moist, 

_ hard, find to medium sand, some black mottles. _ _

30 __ _ _

_ LEAN CLAY WITH SAND (CL), strong brown _ Sample Head space: 0 _
(7.5YR 5/8), dry, hard, off-white mottling throughout, 

_ fine to medium sand. _ Breathing zone: 0 _
30-32' 8" - 15-50/3

_ _ _

_ _ _

_ _ _
LEAN CLAY WITH SAND (CL), yellowish brown Sample Head space: 0

_ (10 YR 5/8), dry, hard, fine to medium sand, black, _ _
red and off-white mottles. Breathing zone: 0

33 __ 32-34' 7" - 50-50/2 _ _

_ _ _

_ _ _

_ POORLY GRADED SAND WITH CLAY (SP-SC), _ Sample Head space: 0 _
yellowish brown (10YR 5/8), slightly moist, very dense, 

_ 34-36' 4" - 50/4 no mottling, fine to medium sand. _ Breathing zone: 0 _

_ _ _

36 _ _ _
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB15 SHEET   4 OF   4

PROJECT :  NAVFAC - ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/8/2005

WEATHER: Sunny, 80-85 F DRILLING CONTRACTOR :  Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 12/1/2005 END : 12/8/05 1125  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

36 __ SANDY LEAN CLAY (CL), yellowish brown _ Sample Head space: 0 _
(10YR 5/8), dry, hard, fine to medium sand, some 

_ black and off-white mottles. _ Breathing zone: 0 _
36-38' 3" - 50/2

_ _ _

_ _ _

_ POORLY GRADED GRAVEL WITH CLAY AND _ _
SAND (GP-GC), brown (7.5YR 4/4), wet in top 1", Sample Head space: 1

_ slightly moist below, very dense, gravel 1/4" to _ _
1", flat and angular, highly weathered appearance - Breathing zone: 0

39 __ 38-40' 5" - 50/4 can break with hands, fine to medium sand. _ _
Cuttings from 40' appear slightly moist.

_ Interior of rock is dark brown to black. _ _

_ _ _

_ SANDY LEAN CLAY (CL), yellowish brown _ Sample Head space: 0 _
(10YR 5/4), slightly moist, hard, fine to coarse sand, 

_ 40-42' 9" - 45-50/4 trace gravel similar to above, 1/4" to 1/2". _ Breathing zone: 0 _

_ _ _

42 __ _ _

_ Highly weathered rock, olive (5Y 5/4), _ Sample Head space: 100 _
it appears we cored directly into rock, top 2"

_ 42-44' 6" - 50/5 are wet, with decreasing moisture with depth. _ Breathing zone: 0 _

_ _ Hydrocarbon odor. _

_ _ _

_ END OF BORING AT 44 ft. bls. _ _

45 __ _ Note:  Three borings were drilled at this _
location. Boring logs combined into one.

_ _ _
Boring one - 28' deep, 12/1 through 12/5.

_ _ surface soil sample _
WAE-SS15-0002 collected.

_ _ _
Boring two - 6' deep, 12/5 through 12/5.

_ _ subsurface soil sample _
WAE-SB15-0406 collected

_ _ _
Boring three - 44' deep, 12/7 through 12/8

48 __ _ No samples collected. _

_ _ _

_ _ _

_ _ _
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB16 SHEET   1 OF   4

PROJECT :  NAVFAC-ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/1/2005

WEATHER: Sunny, 75-85F, windy DRILLING CONTRACTOR :   Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 12/1/2005 END : 12/7/05 0905  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

Top 1.1' is POORLY GRADED GRAVEL WITH SILT 0-2' hand augeres
_ AND SAND (GP-GM), bottom 0.9' changes abruptly _

to LEAN CLAY WITH SAND (CL), dark reddish Collected WAE-SS16-0002 at 0700.
_ 0 - 2' NA S1 NA brown (5YR 3/4), slightly moist, medium stiff, medium _

to course sand, trace silt.
_ FID headspace not done _

2 __ _
WELL GRADED SAND WITH CLAY (SW-SC), 

_ strong brown (7.5YR 4/6), slightly moist, medium Sample Head space: 0 _
dense, fine to course sand.

_ Breathing zone: 0 _
2 - 4' 12" -- 9 - 7 - 7 - 8

_ 12-5-05 begin augering @ 1047 _

_ _

4 __ _
top 6" similar to above, then grades quickly to clayier 

_ w/ depth. Bottom 12" are SANDY LEAN CLAY (CL), Sample Head space: 0 _
slightly moist, dark brown, stiff, fine to coarse sand, 

_ grades clayier with depth. Breathing zone: 0 _
4 - 6' 18" S2 6 - 4 - 9 - 12

_ Collected WAE-SB16-0406 _

_ _

6 __ _
SANDY LEAN CLAY (CL), dark reddish brown 

_ (5YR 3/4), slightly moist, very stiff, some black mottles, Sample Head space: 0 _
fine to coarse sand.

_ Breathing zone: 0 _

_ 6- 8' 18" -- 8 - 10 - 13 - 14 _

_ _

8 __ _
LEAN CLAY WITH SAND (CL), dark reddish brown 

_ (5YR 3/3), slightly moist, very stiff, fine to  Sample Head space: 0 _
medium sand.

_ Breathing zone: 0 _

_ 8 - 10' 17" -- 5 - 9 - 13 - 15 _

_ _

10 __ _

_ to 19" similar to above, bottom 2" grades quickly Sample Head space: 0 _
to SANDY LEAN CLAY (CL), strong brown  

_ (7.5YR 4/6), slightly moist, very stiff, fine to medium Breathing zone: 0 _
sand, micaceous, some black mottless.

_ 10 - 12' 21" -- 5 - 8 - 10 - 13 _

_ _ _
12 __
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB16 SHEET   2 OF   4

PROJECT :  NAVFAC - ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/5/2005

WEATHER: Sunny, 80-85F DRILLING CONTRACTOR :   Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 12/1/2005 END : 12/7/05 0905  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

12 __ SANDY LEAN CLAY (CL), dark reddish brown _ Sample Head space: 0 _
(5YR 3/4), slightly moist, loose, very fine to

_ fine sand, micaceous. _ Breathing zone: 0 _
12 - 14' 24" - 4-3-4-6

_ _ _

_ _ _

_ _ _

_ _ _
Top 16" similar to above, bottom 6" grades quickly Sample Head space: 0

_ to POORLY GRADED SAND WITH CLAY _ _
(SP-SC), strong brown (7.5YR 4/6), slighly moist, Breathing zone: 0

15 __ 14 - 16' 22" - 4-5-9-10 medium dense, very fine sand only. _ _

_ _ _

_ _ _
Sample Head space: 0

_ Top 11" similar to above, bottom 6" grades _ _
quickly to WELL GRADED SAND (SW), Breathing zone: 0

_ slightly moist, medium dense, fine to coarse sand, _ _
16- 18' 17" - 7-5-8-8 trace silt.

_ _ _
Stop augering for today at 18' at 1200 hrs.

18 __ _ _
Continue augering at SB16 at

_ Top 4" similar to above, then bottom grades _ 0805 12/7/05 _
quickly to SANDY LEAN CLAY (CL), dark brown 

_ (7.5YR 3/4), sllightly moist, stiff, fine sand only. _ Sample Head space: 0 _
18 - 20' 19" - 4-4-7-9

_ _ Breathing zone: 0 _

_ _ _

_ Top 12" similar to above then grades quickly to _ Sample Head space: 0 _
WELL GRADED SAND (SW), strong brown 

21 __ (7.5YR 4/6), slightly moist, medium dense, fine to _ Breathing zone: 0 _
coarse sand, trace silt.

_ 20 - 22' 16" - 6-6-6-5 _ _

_ _ _

_ _ _
Top 12" similar to above, bottomw 3" grades quickly Sample Head space: 0

_ to SANDY LEAN CLAY (CL), brown (7.5YR 4/4), _ _
slightly moist, very stiff, fne to medium sand. Breathing zone: 0

_ 22 - 24' 15" - 10-13-10-9 _ _

24 __ _ _

_ _ _

_ _ _
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PROJECT NUMBER BORING NUMBER

WAE-SS/SB16 SHEET   3 OF    4

PROJECT :  NAVFAC - ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/6/2005

WEATHER: Partly cloudy, 80F DRILLING CONTRACTOR :   Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 12/1/2005 END : 12/7/05 0905  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

24 __ Top 5"as above, next 6" change abruplty to _ Sample Head space: 0 _
LEAN CLAY WITH SAND (CL), strong brown (7.5YR

_ 3/4), \sligthly moist, medium stiffness, white and _ Breathing zone: 0 _
24 - 26' 19" - 8-4-18-22 red mottling, sand is fine to medium, bottom 8"

_ change back to well graded sand as above. _ _

_ _ _

_ _ _

_ Top 6" are well graded SAND with trace gravel _ Sample Head space: 0 _
(SW), (7.5YR 4/4), bottome 18" change abruptly

_ to SANDY CLAY (CL), (7.5YR 5/6) strong brown, _ Breathing zone: 0 _
v.v. sl.moist, v. stiff with black mottles, sand

27 __ 26-28' 24" - 18-14-23-32 is fine to medium. _ _

_ _ _

_ _ _

_ _ _

_ SANDY LEAN CLAY(CL), dark yellowish brown _ Sample Head space: 0 _
(10YR 4/6), v.v. slightly moist, very stiff, sand is fine 

_ to medium, some black mottles. _ Breathing zone: 0 _
28-30' 22" - 16-21-28-35

_ _ _

30 __ _ _

_ SANDY LEAN CLAY(CL), dark yellowish brown _ _
(10YR 4/6), v.v. slightly moist, very stiff, sand is fine Sample Head space: 0

_ to medium, some black mottles. _ _
30-32' 24" - 15-22-26-30 Breathing zone: 0

_ _ _

_ _ _

_ Top 16" as above with trace gravel, 3/4" to1", _ Sample Head space: 0 _
angular, bottom 6" change quickly to SILTY SANDY

_ CLAY (CL), Strong brown (7.5YR 5/8), dry, _ Breathing zone: 0 _
medium stiffness, some black mottles, sand is fine

33 __ 32-34' 15" - 24-27-50-3 to medium. _ Drillers report hard drilling _

_ _ _

_ _ _

_ CLAY WITH SAND(CL), yellowish brown (10YR _ Sample Head space: 0 _
5/8),brown, medium stiff, no mottling, v. sl. Moist, 

_ 34-36' 16" - 36-47-50-4 sand fine to medium. _ Breathing zone: 0 _

_ _ Continue augering at 1130, 12/6/05 _
1155 hrs done for today at 36'

36 _ _ _

 Sampler Signature: Date: 12/7/2005

SOIL BORING LOG

B. Collom

180357.FI.FK.AE
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS/SB16 SHEET   4 OF   4

PROJECT :  NAVFAC - ATLANTIC (VIEQUES) LOCATION : AOC-E DATE: 12/7/2005

WEATHER: Partly cloudy, 80F DRILLING CONTRACTOR :   Geoworks, Inc.
DRILLING METHOD AND EQUIPMENT USED :  Mobile drill B-61 with 4 1/4" OD Hollow Stem Augers, 140 lb hammer and 2" split spoon.
WATER LEVELS : 28 - 29' (in MWs) START : 12/1/2005 END : 12/7/05 0905  LOGGER : B. Collom/CH2M HILL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

36 __ CLAY WITH SAND(CL), yellowish brown (10YR5/8), _
dry, medium stiffness, few black mottles, sand Sample Head space: 0

_ is fine to medium. _ _
36-38' 16" - 20-40-50/4 Breathing zone: 0

_ _ _
Begin augering at 0745 hrs, 12/7/05

_ _ _

_ _
CLAY WITH SAND(CL), yellowish brown (10YR5/8), Sample Head space: 0

_ dry, medium stiffness, few black mottles, sand _ _
is fine to medium. Breathing zone: 0

39 __ 38-40' 6" - 50/5 _ _

_ _ _

_ _ _

_ CLAY WITH SAND(CL), yellowish brown (10YR5/8), _
dry, medium stiffness, few black mottles, sand Sample Head space: 0

_ 40-42' 5" - 50/5 is fine to medium. _ _
Breathing zone: 0

_ _ _

42 __ _ _

_ As above- outside of sample core is wet, but _ Sample Head space: 0 _
interior is dry- water may be coming from above

_ 42-44' 5" - 50/5 current depth. We may have missed sampling _ Breathing zone: 0 _
it because of refusal on samples. Water on drill bit at 42'

_ _ _

_ _ _
Sample Head space: 0

_ As above, exterior of sample is wet, interior dry. _ _
Breathing zone: 0

45 __ 44-46' 5" - 50/5 _ Pulled augers back 5' at 0905 hrs and _
measured water level in augers: 37.10' 

_ _ bgs at 0914 hrs. _

_ _ _

_ End of boring at 46' 0905 hrs, 12/7/05 _ _

_ _ _

_ _ _

48 __ _ _

_ _ _

_ _ _

_ _ _

 Sampler Signature: Date: 12/7/2005

SOIL BORING LOG

B. Collom
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS17 SHEET   1 OF   1

PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - E DATE: 11/30/2005

WEATHER: Clear, high 85 F, 5 mph DRILLING CONTRACTOR :   CH2M HILL 
DRILLING METHOD AND EQUIPMENT USED : Hand auger
WATER LEVELS :   NA START :   11/30/05  0845 END : 11/30/05 0945  LOGGER : Chris Hayslip
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ WELL GRADED SAND WITH GRAVEL (SW) _ _
Dark brown (7.5YR, 3/3) gravel appears to be road

_ bed, very loose, dry,contains some organics. _ _

_ _ Collected WAE-SS17-0002 at 0945. _

_ Dark brown fine sand, very loose, contains trace _ _
organics.

_ _ _

_ _ _

1 __ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

2 __ _ _

_ End of boring at 2.0' BGS _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

3__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _
4 __

 Sampler Signature: Date: 11/30/2005

SURFACE SOIL SAMPLING 

Chris Hayslip
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS18 SHEET   1 OF   1

PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - E DATE: 11/30/2005

WEATHER: Clear, high 85 F, 10 mph DRILLING CONTRACTOR :  CH2M HILL 
DRILLING METHOD AND EQUIPMENT USED :   Hand auger
WATER LEVELS :  NA START :  11/30/05   1030 END : 11/30/05  1055  LOGGER : Chris Hayslip
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ WELL GRADED SAND WITH GRAVEL (SW) _ _
Dark brown (7.5YR, 3/3) gravel appears to be road,

_ bed, very loose, dry,contains some organics. _ _

_ _ Collect WAE-SS18-0002 at 1055. _

_ _ _

_ _ _

_ _ _

1 __ Same as above. _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

2 __ _ _

_ End of boring at 2.0' BGS _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

3__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _
4 __

 Sampler Signature: Date: 11/30/2005

SURFACE SOIL SAMPLING 

Chris Hayslip
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PROJECT NUMBER BORING NUMBER

180357.FI.FK.AE WAE-SS19 SHEET   1 OF   1

PROJECT :  NAVFAC - Atlantic (West Vieques) LOCATION : AOC - E DATE: 11/30/2005

WEATHER: Clear, high 85 F, 10 mph DRILLING CONTRACTOR :  CH2M HILL 
DRILLING METHOD AND EQUIPMENT USED :   Hand auger
WATER LEVELS :   NA START :  11/30/05   1100 END : 11/30/05  1120  LOGGER : Chris Hayslip
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ POORLY GRADED SAND WITH CLAY AND _ _
GRAVEL, (SW-SC) Dark Reddish Brown ( 5YR, 3/4)

_ _ _

_ _ _

_ _ _
LEAN CLAY WITH SAND (CL) Collected WAE-SS19-0002 at 1120.

_ Dark Reddish Brown ( 5YR, 3/4) _ _

_ _ _

1 __ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

2 __ _ _

_ End of boring at 2.0' BGS _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

3__ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _

_ _ _
4 __

 Sampler Signature: Date: 11/30/2005

SURFACE SOIL SAMPLING 

Chris Hayslip
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Well Completion Diagrams 
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PROJECT NUMBER  WELL NUMBER

146801.US.SC 2016-MW1 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill
WATER LEVELS : 42.14 feet btoc START :  1020 (8/14/98) END : 0830 (8/17/98)   LOGGER :  Michael Weatherby

3

3b 2 1 1- Ground elevation at well NA

2- Top of casing elevation 43.93 feet above msl

3a 3- Wellhead protection cover 8-inch diameter flush mount steel manhole
a) drain tube? none
b) concrete pad dimensions 3-feet by 3-feet by 4-inches

8 36 feet
4- Dia./type of well casing 2-inch diameter, schedule 40, PVC

38 feet

40 feet 5- Type/slot size of screen 2-inch diameter, schedule 40, PVC, 10-slot

7
50 feet 6- Type screen filter beach sand

4 a) Quantity used 13 - 30 lbs bags

7- Type of seal Cetco Bentonite pellets
a) Quantity used 1 1/2 - 5 gallon bucket

5 8- Grout
a) Grout mix used neat cement

Development method Teflon® bailer

10 feet 6
Development time approximately 360 minutes

Estimated purge volume approximately 55 gallons

Comments Water has high brown turbidity

8 inch.
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PROJECT NUMBER  WELL NUMBER

146801.US.SC 2016-MW2 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill
WATER LEVELS : 42.23 feet btoc START :  1110 (8/19/98) END : 0730 (8/20/98)   LOGGER :  Michael Weatherby

3

3b 2 1 1- Ground elevation at well NA

2- Top of casing elevation 42.68 feet above msl

3a 3- Wellhead protection cover 8-inch diameter flush mount steel manhole
a) drain tube? none
b) concrete pad dimensions 3-feet by 3-feet by 4-inches

8 32 feet
4- Dia./type of well casing 2-inch diameter, schedule 40, PVC

35 feet

40 feet 5- Type/slot size of screen 2-inch diameter, schedule 40, PVC, 10-slot

7
50 feet 6- Type screen filter beach sand

4 a) Quantity used 13 - 30 lbs bags

7- Type of seal Cetco Bentonite pellets
a) Quantity used 1 1/2 - 5 gallon bucket

5 8- Grout
a) Grout mix used neat cement

Development method Teflon® bailer

10 feet 6
Development time approximately 360 minutes

Estimated purge volume approximately 55 gallons

Comments Water has high brown turbidity

8 inch.
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PROJECT NUMBER  WELL NUMBER

146801.US.SC 2016-MW3 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : Roosevelt Roads Naval Station UST Site Characterization LOCATION :  Facility 2016 - One Waste Oil Tank (550 gallons)
DRILLING CONTRACTOR :  GeoWorks, San Juan, Puerto Rico
DRILLING METHOD AND EQUIPMENT USED :  4 1/4-inch ID Hollow Stem Auger Mobile Drill
WATER LEVELS : 41.08 feet btoc START :  1230 (8/20/98) END :  1630 (8/20/98)   LOGGER :  Michael Weatherby

3

3b 2 1 1- Ground elevation at well NA

2- Top of casing elevation 44.06 feet above msl

3a 3- Wellhead protection cover 8-inch diameter flush mount steel manhole
a) drain tube? none
b) concrete pad dimensions 3-feet by 3-feet by 4-inches

8 35 feet
4- Dia./type of well casing 2-inch diameter, schedule 40, PVC

37 feet

40 feet 5- Type/slot size of screen 2-inch diameter, schedule 40, PVC, 10-slot

7
50 feet 6- Type screen filter beach sand

4 a) Quantity used 13 - 30 lbs bags

7- Type of seal Cetco Bentonite pellets
a) Quantity used 1 1/2 - 5 gallon bucket

5 8- Grout
a) Grout mix used neat cement

Development method Teflon® bailer

10 feet 6
Development time approximately 360 minutes

Estimated purge volume approximately 55 gallons

Comments Water has high brown turbidity

8 inch.
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PROJECT NUMBER WELL NUMBER

139322.FI.70 AOC-E-MW-4 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT :  VIEQUES (PA/SI) LOCATION :  NEAR EXISTING WELL UST
DRILLING CONTRACTOR :  GEOWORKS INC.
DRILLING METHOD AND EQUIPMENT USED :  AIR ROTARY HAMMER
WATER LEVELS : 42' START : 900 Hr (4/13/2000) END : 1500 Hr (4/17/2000)      LOGGER :  G. SILVA

3

3b 2 1 1- Ground elevation at well NA

2- Top of casing elevation 43.60 ft msl

3a 3- Wellhead protection cover type Flush Mounted
a) drain tube? None
b) concrete pad dimensions 4' X 4' X 3"

8 36'
4- Dia./type of well casing 2" DIA.

38'

40' 5- Type/slot size of screen Sch 40 PVC/10 SLOT

7
51' 6- Type screen filter Cement Sand

4 a) Quantity used 5 Bags

7- Type of seal Bentonite
a) Quantity used 3 Gallons

5 8- Grout
a) Grout mix used Cement
b) Method of placement Top Casing
c) Vol. of well casing grout 100 gallons

Development method See Development Log
10' 6

Development time See Development Log

Estimated purge volume See Development Log

Comments

9"
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PROJECT NUMBER WELL NUMBER

139322.FI.70 AOC-E-MW-5 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT :  VIEQUES (PA/SI) LOCATION :  NEAR FORMER UST LOCATION
DRILLING CONTRACTOR :  GEOWORKS INC.
DRILLING METHOD AND EQUIPMENT USED :  AIR ROTARY HAMMER
WATER LEVELS : 42' START : 1100 Hr. (4/14/2000) END : 1430 Hr (4/17/2000)   LOGGER :  G. SILVA

3

3b 2 1 1- Ground elevation at well NA

2- Top of casing elevation 44.32 ft msl

3a 3- Wellhead protection cover type Flush Mounted
a) drain tube? None
b) concrete pad dimensions 4' X 4' X 3"

8 36'
4- Dia./type of well casing 2" DIA. Sch 40 PVC

38'

40' 5- Type/slot size of screen Sch 40 PVC/10 SLOT

7
50' 6- Type screen filter Coarse Sand

4 a) Quantity used 5 BAGS

7- Type of seal Bentonite Pellets
a) Quantity used 3 Gallons

5 8- Grout
a) Grout mix used Cement Sand
b) Method of placement Top Casing
c) Vol. of well casing grout 110 gallons

Development method See Development Log
10' 6

Development time See Development Log

Estimated purge volume See Development Log

Comments

9"
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PROJECT NUMBER WELL NUMBER

139322.FI.70 AOC-E-MW-6 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT :  VIEQUES LOCATION :  NEAR FORMER UST NEAR CAR RACK
DRILLING CONTRACTOR :  GEOWORKS INC.
DRILLING METHOD AND EQUIPMENT USED :  AIR ROTARY HAMMER
WATER LEVELS : 38 ' START : 800 Hr (4/17/2000) END : 1500 Hr (4/26/2000)   LOGGER :  G. SILVA

3

3b 2 1 1- Ground elevation at well NA

2- Top of casing elevation 44.34 ft msl

3a 3- Wellhead protection cover type Flush Mounted
a) drain tube? None
b) concrete pad dimensions 4' X 4' X 3"

8 32'
4- Dia./type of well casing 2-inch/Sch 40 PVC 

34'

36' 5- Type/slot size of screen Sch 40 PVC/10 slot

7
50' 6- Type screen filter Coarse Sand

4 a) Quantity used 5-40 LB. Bags

7- Type of seal Bentonite Pellets
a) Quantity used 3 Gallons

5 8- Grout
a) Grout mix used Cement Sand
b) Method of placement Top Casing
c) Vol. of well casing grout 115 gallons

Development method See Development Log
10' 6

Development time See Development Log

Estimated purge volume See Development Log

Comments

9"
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PROJECT NUMBER WELL NUMBER
180243 AOC E MW-7 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : NASD - VIEQUES P.R. LOCATION : AOC-E DOWNGRADIENT
DRILLING CONTRACTOR : GEOWORKS
DRILLING METHOD AND EQUIPMENT USED : MOBILE DRILL  8.25"  DIA. HAS W/AIR HAMMER
WATER LEVELS : 40.85 START :5/21/2002 END :  05/21/2002  LOGGER : H. Hernandez

3

3b 2 1 1- Ground elevation at well NA

2- Top of casing elevation 43.41 FT AMSL

3a 3- Wellhead protection cover type 8" DIA. FLUSH MOUNT 
a) drain tube? NO
b) concrete pad dimensions 2.5' X 2.5' X 4"

8 37'
4- Dia./type of well casing 2" DIA. SCH 40 PVC

38'

40' 5- Type/slot size of screen 2" DIA. SCH 40 PVC 10 SLOT

7
50' 6- Type screen filter WASHED SAND AND GRAVEL

4 a) Quantity used 10 - 30 # BAGS

7- Type of seal ENVIRO PLUG SODIUM BENTONITE
a) Quantity used 1/2 50# BAG

5 8- Grout
a) Grout mix used 5 gal/sack
b) Method of placement Tremie
c) Vol. of well casing grout

Development method Pumping and surging
10' 6

Development time 2 hrs

Estimated purge volume 30 gallons

Comments

8 "
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PROJECT NUMBER WELL NUMBER
180243 AOC E MW-8 SHEET   1 OF   1

WELL COMPLETION DIAGRAM

PROJECT : NASD - VIEQUES P.R. LOCATION : AOC-E DOWNGRADIENT
DRILLING CONTRACTOR : GEOWORKS
DRILLING METHOD AND EQUIPMENT USED : MOBILE DRILL  8.25"  DIA. HAS W/AIR HAMMER
WATER LEVELS : 40.39 START : 5/28/2002 END :  05/28/2002  LOGGER : H. Hernandez

3

3b 2 1 1- Ground elevation at well NA

2- Top of casing elevation 43.04 FT AMSL

3a 3- Wellhead protection cover type 8" DIA. FLUSH MOUNT 
a) drain tube? NO
b) concrete pad dimensions 2.5' X 2.5' X 4"

8 37'
4- Dia./type of well casing 2" DIA. SCH 40 PVC

38'

40' 5- Type/slot size of screen 2" DIA. SCH 40 PVC 10 SLOT

7
50' 6- Type screen filter WASHED SAND AND GRAVEL

4 a) Quantity used 10 - 30 # BAGS

7- Type of seal ENVIRO PLUG SODIUM BENTONITE
a) Quantity used 1/2 50# BAG

5 8- Grout
a) Grout mix used 5 gal/sack
b) Method of placement Tremie
c) Vol. of well casing grout

Development method Pumping and surging
10' 6

Development time 2 hrs

Estimated purge volume 30 gallons

Comments

8 "
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PROJECT NUMBER WELL NUMBER

AOC-E MW-01 SHEET   1 OF   1

WELL DEVELOPMENT LOG

PROJECT :  NASD, VIEQUES, PUERTO RICO      LOCATION :  MW-01
DEVELOPMENT CONTRACTOR :  CH2M HILL/GEOWORKS INC.
DEVELOPMENT METHOD AND EQUIPMENT USED :  Surge with teflon bailer and pump with a peristaltic pump
START WATER LEVELS :  START :  END : 9/10/1998   LOGGER :  M. Weatherby & R. Morales

MAXIMUM DRAWDOWN DURING PUMPING:  
RANGE AND AVERAGE DISCHARGE RATE:  
TOTAL QUANTITY OF WATER DISCHARGED:  55 Gallons
DISPOSITION OF DISCHARGE WATER:  55 GALS. DRUM

NOTES: This well was developed using a Teflon Bailer to surge the well and a Peristalic Pump to remove approximatly 55 gallons of purge water from the well. 

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)

No parameters collected.  
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PROJECT NUMBER WELL NUMBER

AOC-E MW-02 SHEET   1 OF   1

WELL DEVELOPMENT LOG

PROJECT :  NASD, VIEQUES, PUERTO RICO      LOCATION :  MW-02
DEVELOPMENT CONTRACTOR :  CH2M HILL/GEOWORKS INC.
DEVELOPMENT METHOD AND EQUIPMENT USED :  Surge with teflon bailer and pump with a peristaltic pump
START WATER LEVELS : START :  END : 9/10/1998   LOGGER :  M. Weatherby & R. Morales

MAXIMUM DRAWDOWN DURING PUMPING:  
RANGE AND AVERAGE DISCHARGE RATE:  
TOTAL QUANTITY OF WATER DISCHARGED:  55 Gallons
DISPOSITION OF DISCHARGE WATER:  55 GALS. DRUM

NOTES: This well was developed using a Teflon Bailer to surge the well and a Peristalic Pump to remove approximatly 55 gallons of purge water from the well. 

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)

No parameters collected
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PROJECT NUMBER WELL NUMBER

AOC-E MW-03 SHEET   1 OF   1

WELL DEVELOPMENT LOG

PROJECT :  NASD, VIEQUES, PUERTO RICO      LOCATION :  MW-03
DEVELOPMENT CONTRACTOR :  CH2M HILL/GEOWORKS INC.
DEVELOPMENT METHOD AND EQUIPMENT USED :  Surge with teflon bailer and pump with a peristaltic pump
START WATER LEVELS : START : END : 9/10/1998   LOGGER :  M. Weatherby & R. Morales

MAXIMUM DRAWDOWN DURING PUMPING:  
RANGE AND AVERAGE DISCHARGE RATE:  
TOTAL QUANTITY OF WATER DISCHARGED:  55 Gallons
DISPOSITION OF DISCHARGE WATER:  55 GALS. DRUM

NOTES: This well was developed using a Teflon Bailer to surge the well and a Peristalic Pump to remove approximatly 55 gallons of purge water from the well. 

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)

No parameters collected.  
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PROJECT NUMBER WELL NUMBER

139322.FI.60 AOC-E MW-04 SHEET   1 OF   1

WELL DEVELOPMENT LOG

PROJECT :  NASD, VIEQUES, PUERTO RICO      LOCATION :  MW-04
DEVELOPMENT CONTRACTOR :  CH2M HILL/GEOWORKS INC.
DEVELOPMENT METHOD AND EQUIPMENT USED :  SURGE/PUMP WITH WHALE PUMP
START WATER LEVELS :  37.20' START :  4/26/00  1025 END: 4/26/00 1515 LOGGER :  B. TREBBLE

MAXIMUM DRAWDOWN DURING PUMPING:  
RANGE AND AVERAGE DISCHARGE RATE:  0.1 GPM
TOTAL QUANTITY OF WATER DISCHARGED:  18 Gallons
DISPOSITION OF DISCHARGE WATER:  55 GALS. DRUM

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)
PUMP OF BOTTOM TO CLEAN OUT

1025 2 GAL 40.00 >100 30.3 7.15 1473 SEDIMENTS @ 0.1 GPM

1035 3 GAL 43.18 >100 30.6 6.9 1477

1045 5 GAL 45.20 >100 30.1 6.9 1459

1050 8 GAL DRY PUMP OFF
PUMP  ON AT 49.5'

1245 >100 29.3 6.94 1381 AT APPROX. 0.25 GPM
PUMP OFF-WATER

1250 13 DRY GETTING SLIGHTLY CLEAR

1515 18 >100 29.4 6.67 1355 PUMP ON

15
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PROJECT NUMBER WELL NUMBER

139322.FI.60 AOC-E MW-05 SHEET   1 OF   1

WELL DEVELOPMENT LOG

PROJECT :  NASD, VIEQUES, PUERTO RICO (PA/SI)      LOCATION :  MW-05
DEVELOPMENT CONTRACTOR :  CH2M HILL
DEVELOPMENT METHOD AND EQUIPMENT USED :  SURGE/PUMP WITH WHALE PUMP
START WATER LEVELS :  37.73' START :  4/27/00  1030 END:4/27/00   LOGGER :  B. TREBBLE

TD=50.40
MAXIMUM DRAWDOWN DURING PUMPING:  13.28' TO DRY
RANGE AND AVERAGE DISCHARGE RATE:  0.1 GPM
TOTAL QUANTITY OF WATER DISCHARGED:  8 Gallons
DISPOSITION OF DISCHARGE WATER:  55 GALS. DRUM

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)
PUMP ON BOTTOM 50' TO

1103 3 42.90 >100 30.3 7.26 1251 CLEAN OUT SEDIMENTS CLOUDY

1113 4 43.43 >100 31.6 7.07 1284

1123 5 44.10 <100 31.6 7.03 1288

1125           PUMP OFF LET RECHARGE

1250           PUMP ON 38.42 >100 30.7 7.19 1279 PUMP AT 48.0'

1300 6 42.90 >100 30.5 6.96 1273

1310 7 45.07 >100 31.0 7.00 1306

1320 8 46.73 >100 31.0 6.97 1283
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PROJECT NUMBER WELL NUMBER

139322.FI.60 AOC-E MW-06 SHEET   1 OF   1

WELL DEVELOPMENT LOG

PROJECT :  NASD, VIEQUES, PUERTO RICO      LOCATION :  MW-06
DEVELOPMENT CONTRACTOR :  CH2M HILL
DEVELOPMENT METHOD AND EQUIPMENT USED :  SURGE/PUMP WITH WHALE PUMP
START WATER LEVELS :  37.66' START :  4/26/00  1332 END:4/26/00 1445   LOGGER :  B. TREBBLE

TD=46.0
MAXIMUM DRAWDOWN DURING PUMPING:  .29
RANGE AND AVERAGE DISCHARGE RATE:  0.45 GPM--0.69 GPM
TOTAL QUANTITY OF WATER DISCHARGED:  36 GALS
DISPOSITION OF DISCHARGE WATER:  55 GALS. DRUM

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)
PUMP OF BOTTOM TO CLEAN OUT

1345 4 37.95 >100 29.7 7.33 1055 46'-45.5'
45.5'  Q UP TO 0.6 GPM

1358 8 37.90 >100 29.1 6.92 1022 CLEANING UP

1405 12 37.90 >100 29.1 6.87 1018 PUMP TO 44.0' slightly less cloudy

1412 20 37.93 >100 29.0 6.85 1016 MUVE PUMP TO 42.5' & PUMP

1418 24 37.93 >100 29.1 6.84 1017 MUVE PUMP TO 41.0'

1424 28 37.91 47 29.1 6.83 1018 MUVE PUMP TO 40.0'

1430 32 37.90 26 29.1 6.82 1019 MUVE PUMP TO 38.5'

1440 36 37.90 32 29.2 6.83 1021 MUVE PUMP TO 36.5'

1445 END DEVELOPMENT MUVE PUMP TO BOTTOM
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PROJECT NUMBER WELL NUMBER

AOC E MW-07 SHEET   1 OF   1

WELL DEVELOPMENT LOG

PROJECT :  AOC E Remedial Investigation      LOCATION :  AOC E, Former NASD, Vieques
DEVELOPMENT CONTRACTOR :   Geoworks Inc.
DEVELOPMENT METHOD AND EQUIPMENT USED :  Surging and pumping with a grundfos pump
START WATER LEVEL:  42.61' BTOC  START :  0745  5/23/02 END :   0936   LOGGER :  H. Hernandez/NWF

MAXIMUM DRAWDOWN DURING PUMPING:  Approximately 2 feet
RANGE AND AVERAGE DISCHARGE RATE:  < 0.25 gpm
TOTAL QUANTITY OF WATER DISCHARGED:  Approximately 30 gallons
DISPOSITION OF DISCHARGE WATER: Contained in 55-gallon IDW drum

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)
7:45 42.61 >999 29.17 6.36 0.869 ORP 213 brown no odor
7:50 42.71 >999 29.01 6.60 0.791 ORP 219 brown no odor
7:55 42.30 >999 29.45 6.90 0.819 ORP 197 brown no odor
7:59 42.91 >999 29.81 7.19 0.810 ORP 108 brown no odor
8:03 43.90 >999 29.55 7.19 0.804 ORP 102 brown no odor
8:08 43.40 495 29.43 7.29 0.825 ORP 136 lt gray no odor
8:11 43.44 >999 29.60 7.25 0.853 ORP 80 gray no odor
8:15 43.50 116 39.72 7.24 0.839 ORP 88 lt gray no odor
8:19 43.81 >999 29.35 7.30 0.818 ORP 110 gray no odor
8:24 43.68 150 29.87 7.29 0.857 ORP 97 lt gray no odor
8:26 44.72 665 29.45 7.36 0.825 ORP 110 gray no odor
8:29 45.00 >999 29.34 7.32 0.824 ORP 104 gray no odor
8:54 42.23 >999 29.94 7.51 0.895 ORP 140 gray no odor
8:58 42.59 >999 29.98 7.40 0.839 ORP 111 gray no odor
9:01 42.85 311 29.98 7.46 0.840 ORP 129 gray no odor
9:05 43.05 133 29.28 7.50 0.843 ORP 137 lt gray no odor
9:08 43.45 >999 29.66 7.42 0.845 ORP 117 gray no odor
9:10 43.82 >999 29.58 7.43 0.816 ORP 120 gray no odor
9:12 43.98 512 29.40 7.42 0.836 ORP 118 gray no odor
9:14 44.15 327 29.25 7.45 0.845 ORP 117 gray no odor
9:16 44.20 133 29.35 7.47 0.850 ORP 117 lt gray no odor
9:18 44.28 110 29.32 7.45 0.849 ORP 118 lt gray no odor
9:20 44.32 82.5 29.46 7.46 0.853 ORP 121 gray tinge no odor
9:22 44.34 77.5 29.25 7.46 0.850 ORP 120 gray tinge no odor
9:24 44.40 78.2 29.23 7.43 0.852 ORP 121 gray tinge no odor
9:26 44.40 58.5 29.25 7.52 0.858 ORP 131 gray tinge no odor
9:28 44.40 50.5 29.34 7.45 0.855 ORP 125 gray tinge no odor
9:30 44.41 57.8 29.47 7.44 0.858 ORP 126 gray tinge no odor
9:32 44.48 55.6 29.43 7.44 0.851 ORP 131 gray tinge no odor
9:34 44.49 59.8 29.45 7.42 0.854 ORP 123 gray tinge no odor
9:36 44.50 56.1 29.47 7.42 0.857 ORP 127 gray tinge no odor
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PROJECT NUMBER WELL NUMBER

AOC E MW-08 SHEET   1 OF   1

WELL DEVELOPMENT LOG

PROJECT : AOC E Remedial Investigation      LOCATION : AOC E, Former NASD, Vieques
DEVELOPMENT CONTRACTOR : Geoworks, Inc.
DEVELOPMENT METHOD AND EQUIPMENT USED : Surging and pumping with a grundfos pump
START WATER LEVELS :  40.39 ft BTOC START : 0705  5/30/2002 END : 1042   LOGGER : H. Hernandez

MAXIMUM DRAWDOWN DURING PUMPING 3.49 ft
RANGE AND AVERAGE DISCHARGE RATE: (ml/min)
TOTAL QUANTITY OF WATER DISCHARGED: 23 gal
DISPOSITION OF DISCHARGE WATER: Contained in 55-gallon drum

Water Volume Water
Discharged Level Turbidity Temperature Conductivity Remarks

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm) (color, odor, sheen, sediment, etc.)
705 0 41.42 999+ 29.5 5.95 ORP 175 Light brown
711 1 42.31 167 30.6 6.88 ORP 119
740 Restart pump
743 2 42.9 999+ 31.2 7.53 ORP 130
758 3 43.04 689 31.4 7.07 ORP 146
804 4 43.09 213 30.9 7.09 ORP 149
806 Surge well
810 5 42.72 999+ 30.8 7.14 ORP 146
818 6 42.84 999+ 32 7.04 ORP 96
826 Pump Stopped pumping again
828 Restart pump
832 7 NA 999+ 31.1 7.1 ORP 128
838 8 43.13 999+ 31.7 7.11 ORP 121
844 9 NA 438 31.8 7.08 ORP 106
846 Water is clearing up. Will surge well.
858 Restart pump
859 10 42.65 999+ 31.8 7.12 ORP 99
903 11 42.86 999+ 33 7.08 ORP 56
911 12 NA 999+ 32.3 7.12 ORP 79
912 Pump Stopped pumping again
914 Restart pump
918 13 NA 491 32.1 7.1 ORP 82
923 Pump Stopped pumping again
925 Restart pump
926 14 NA 331 32.2 7.1 ORP 79
939 Switch pumps & resurge well
942 15 42.22 728 29.9 7.39 ORP 116
947 16 42.74 999+ 31.1 7.12 ORP 123
953 17 42.96 236 31.8 7.11 ORP 127

1000 18 43.05 86.2 31.7 7.11 ORP 130
1007 19 43.07 70.6 31.8 7.11 ORP 129
1013 Resurge well screen

180243
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Appendix E  
2000 Groundwater Sampling Data Sheets  



            2000 Groundwater Sampling Data Sheets

PROJECT#        139322.FI.60
WELL NUMBER:AOC-E  MW-2 SITE: AOC-E UST 2016 NASD VIEQUES
FIELD CREW:                  (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): =50.25 OF CASING

WELL DEPTH (FT): -35.90 2    IN. 0.1632

WATER COLUMN (FT):       =14.35 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      =2.34 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x  3 10  IN. 4.0797

PURGE VOLUME (GAL)        =  7 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT. PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
TIME ON: BAILER VOL.. (gal)     .25     /    .33
FLOW RATE    (gpm): REQUIRED PULLS: 21
PUMP TIME     (min): VOL. PURGED (gals):
VOL. PURGED (gals): OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th
TDS=0.665

TIME 1147 1230 1300

VOL. (gal) 7 14 21

pH (s.units) 7.44 7.18 6.98

ORP (mV) 51.8 69.6 89.9

TEMP.(C) 28.98 29.24 29.07

Salinity (ppt) 0.49 0.50 0.50

DO (mg/L) 1.75 3.11 3.53

Turbidity (NTU) 992 795

COND.(umhos/cm) 1080 1108 1099
SAMPLE PARAMETERS   (  GRAB  OR   COMPOSITE  ) :

             FILTERED METALS COLLECTED:  Y / N  1.0um,0.45um, OTHER:
OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS
COMMENTS:
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            2000 Groundwater Sampling Data Sheets

PROJECT#        139322.FI.60
WELL NUMBER:AOC-E MW-3 SITE: AOC-E UST 2016 NASD VIEQUES
FIELD CREW:                  (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): =49.52 OF CASING

WELL DEPTH (FT): -36.14 2    IN. 0.1632

WATER COLUMN (FT):       =13.38 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      =2.18 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x  3 10  IN. 4.0797

PURGE VOLUME (GAL)        =  6.5 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT. PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
TIME ON: BAILER VOL.. (gal)     .25     /    .33
FLOW RATE    (gpm): REQUIRED PULLS: 21
PUMP TIME     (min): VOL. PURGED (gals):
VOL. PURGED (gals): OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th
TDS=0.665

TIME 1435 1453 1506

VOL. (gal) 2.5 5 7.5

pH (s.units) 8.12 7.29 7.18

ORP (mV) 70.7 90.5 98

TEMP.(C) 28.87 28.76 28.7

Salinity (ppt) 0.47 0.50 0.51

DO (mg/L) 4.12 4.26 4.39

Turbidity (NTU) 597 1133 1340

COND.(umhos/cm) 958 1025 1031
SAMPLE PARAMETERS   (  GRAB  OR   COMPOSITE  ) :

             FILTERED METALS COLLECTED:  Y / N  1.0um,0.45um, OTHER:
OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS
COMMENTS:
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            2000 Groundwater Sampling Data Sheets

PROJECT#        139322
WELL NUMBER: AOC-E MW-4 SITE: NASD VIEQUES
FIELD CREW:  JENNIFER OTTOSON & KEITH COATS                  (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): =38.05 OF CASING

WELL DEPTH (FT): -50.80 2    IN. 0.1632

WATER COLUMN (FT):       =12.75 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      =2.3 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x  3 10  IN. 4.0797

PURGE VOLUME (GAL)        =  6.5 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT. PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
TIME ON: BAILER VOL.. (gal)     .25     /    .33
FLOW RATE    (gpm): REQUIRED PULLS: 21
PUMP TIME     (min): VOL. PURGED (gals):
VOL. PURGED (gals): OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th
TDS=0.665

TIME

VOL. (gal) 0 2 4 6.5

pH (s.units)

ORP (mV)

TEMP.(C)

Salinity (ppt)

DO (mg/L)

Turbidity (NTU)

COND.(umhos/cm)
SAMPLE PARAMETERS   (  GRAB  OR   COMPOSITE  ) : VOC, SVOC, PEST/PCB, METALS (FILT & UNFILT)

             FILTERED METALS COLLECTED:  Y / N  1.0um,0.45um, OTHER:
OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS
COMMENTS: WELL PURGES DRY & VERY SLOW RECOVERY FROM DEVELOPMENT CREUS INFO. WE 
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            2000 Groundwater Sampling Data Sheets

PROJECT#        139322.FI.70
WELL NUMBER:AOC-E-MW-5 SITE:NASD VIEQUES
FIELD CREW:  JENNIFER OTTOSON & KEITH COATS                  (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): =37.94 OF CASING

WELL DEPTH (FT): -50.00 2    IN. 0.1632

WATER COLUMN (FT):       =12.06 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      =1.97 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x  5.90 10  IN. 4.0797

PURGE VOLUME (GAL)        =  12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT. PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
TIME ON:  1505 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE    (gpm):  0.20 REQUIRED PULLS: 21
PUMP TIME     (min): VOL. PURGED (gals):
VOL. PURGED (gals): OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th
TDS=0.665

TIME 15:55 16:01 16:09 16:16 16:26

VOL. (gal) 0.25 1.25 2.5 4 7

pH (s.units) 6.06 6.95 7.04 6.98 6.92

ORP (mV)

TEMP.(C) 30.11 33.4 34.83 33.77 34.65

Salinity (ppt)

DO (mg/L) 1.8 1.97 2.36 2.48 2.93

Turbidity (NTU) 730 660 450 430 220

COND.(umhos/cm) 1237 1305 1383 1336 1328
SAMPLE PARAMETERS   (  GRAB  OR   COMPOSITE  ) : VOC, SVOC, PEST/PCB, METALS (FILT & UNFILT)

             FILTERED METALS COLLECTED:  Y / N  1.0um,0.45um, OTHER:
OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS
COMMENTS:
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            2000 Groundwater Sampling Data Sheets

PROJECT#        139322
WELL NUMBER:AOC-E MW-06 SITE: NASD VIEQUES
FIELD CREW:  JENNIFER OTTOSON & KEITH COATS                  (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): =37.84 OF CASING

WELL DEPTH (FT): -46.70 2    IN. 0.1632

WATER COLUMN (FT):       = 8.86 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      =1.5 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x  3 10  IN. 4.0797

PURGE VOLUME (GAL)        =  4.5 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT. PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
TIME ON:  0825 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE    (gpm):  0.25 REQUIRED PULLS: 21
PUMP TIME     (min): 20 VOL. PURGED (gals):
VOL. PURGED (gals):  5 OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th
TDS=0.665

TIME 8:25 8:31 8:37 8:43

VOL. (gal) 0 1.5 3 4.5

pH (s.units) MISSED 7.14 7.14 7.14

ORP (mV) INITIAL 107.4 103.3 102.3

TEMP.(C) READINGS 30.46 30.54 30.58

Salinity (ppt) 0.46 0.45 0.45

DO (mg/L)

Turbidity (NTU) 276 58 36

COND.(umhos/cm) 1035 1030 1029
SAMPLE PARAMETERS   (  GRAB  OR   COMPOSITE  ) : VOC, SVOC, PEST/PCB, METALS (FILT & UNFILT)

             FILTERED METALS COLLECTED:  Y / N  1.0um,0.45um, OTHER:
OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS
COMMENTS:
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2002 Groundwater Sampling Data Sheets

CH2M HILL, INC. Project Number: 180423
GROUNDWATER SAMPLING DATA SHEET

Client:  US Navy Well ID: MW02
Location:  AOC E Former NASD Vieques Sample ID: NDAE-GWMW02-R01
Event:       Remedial Investigation MS/MSD YES / NO
Date: 21-May-02 Sample Team: H. Hernandez/NWF
Weather: Partly Sunny - 85 F. K.L. Murphy/GNV

Total Depth: 49.78 FT.(BTOC) Measuring Device: Solinst Water Level
Depth to water: 40.01 FT.(BTOC)      Date and Time: 21-May-02
Water Column: 9.77 FT. WELL DIAMETER

x 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 1.59251 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 5 GAL.
Purge Device: Grundfos Low Flow Submersible Environmental Pump

FIELD PARAMETERS

Time
Purged Vol. 

(gals) pH
Cond. 
ms/cm

Temp., 
°C

DO 
mg/L Turbidity ORP/Color/Odor

1213 start 7.93 0.839 29.6 7.09 >999 58/green-gray/none noted
1229 1 7.34 0.832 30.1 4.2 53.4 88/trace gray tinge/none noted
1248 1.5 7.4 0.848 32.2 4.39 >999 91/green/gray/none noted
1303 2 7.25 0.869 32.4 3.91 68.3 100/light gray tinge/none noted
1316 2.5 7.21 0.882 32.1 3.85 30.3 103/light gray tinge/none noted
1329 3 7.2 0.890 32.2 3.82 23.3 103/light gray tinge/none noted
1341 4 7.18 0.896 32.1 3.81 19.7 103/light gray tinge/none noted
1349 5 7.17 0.901 32.6 3.76 20 109/light gray tinge/none noted

Sample information: method, container number, size, and type, preservative used. 
See chain-of-custody for May 21, 2002

Sample Time 1402
Sample Appearance Groundwater clear at sample time

Notes:
Pump restarted at 1248.

Signed by:
Date and Time
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2002 Groundwater Sampling Data Sheets

CH2M HILL, INC. Project Number: 180423
GROUNDWATER SAMPLING DATA SHEET

Client: US Navy Well ID: MW03
Location: AOC E Former NASD Vieques Sample ID: NDAE-GWMW03-R01
Event: Remedial Investigation MS/MSD YES / NO
Date: 21-May-02 Sample Team: H. Hernandez/NWF
Weather: Partly Sunny - 85 F. K.L. Murphy/GNV

Total Depth: 48.91 FT.(BTOC) Measuring Device: Solinst Water Level
Depth to water: 40.89 FT.(BTOC)      Date and Time: 21-May-02
Water Column: 8.02 FT. WELL DIAMETER

x 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 1.30726 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 5 GAL.
Purge Device: Grundfos Low Flow Environmental Submersible Pump

FIELD PARAMETERS

Time
Purged Vol. 

(gals) pH
Cond. 
μs/cm

Temp., 
°C

DO 
mg/l Turbidity

ORP/Color/
Odor

0806 start 6.34 1.04 29.26 4.30 >999 204/gray/none noted
0831 1.00 6.92 1.04 32.91 2.30 10.40 140/clear/no odor noted
0935 2.00 7.07 1.05 31.17 4.60 42.40 228/trace gray tinge/no odor
1000 3.00 6.95 1.05 32.77 4.10 22.50 176/clear/no odor
1018 4.00 6.94 1.06 32.96 3.10 13.20 171/Clear/none noted
1039 5.00 6.94 1.06 32.93 2.90 11.80 180/clear/no odor

Sample information: method, container number, size, and type, preservative used. 

Sample Time 1055
Sample Appearance Sample clear, no petroleum odor noted in purge water

Notes:

Signed by:
Date and Time
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2002 Groundwater Sampling Data Sheets

CH2M HILL, INC. Project Number: 180423
GROUNDWATER SAMPLING DATA SHEET

Client: US Navy Well ID: MW04
Location: AOC E Former NASD Vieques Sample ID: NDAE-GWMW04-R01
Event: Remedial Investigation MS/MSD YES / NO
Date: 21-May-02 Sample Team: H. Hernandez/NWF
Weather: Partly Sunny 85 F. K.L. Murphy/GNV

Total Depth: 50.63 FT.(BTOC) Measuring Device: Solinst Water Level
Depth to water: 40.60 FT.(BTOC)      Date and Time: 21-May-02
Water Column: 10.03 FT. WELL DIAMETER

x 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 1.63489 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 5 GAL.
Purge Device: Grundfos Environmental Low Flow Submersible Pump 

FIELD PARAMETERS

Time
Purged Vol. 

(gals) pH
Cond. 
ms/cm

Temp., 
°C DO

Turbidit
y ORP /Color/Color 

8:01 start 6.75 1.37 29.7 2.66 >999 minus 126/gray/green/pet. odor
8:25 1 6.69 1.40 32.7 7.79 158 minus 120/mod gray/pet. odor
8:51 2 6.78 1.43 34.0 1.61 55.5 minus 117/gray tinge/pet odor
9:26 3 6.83 1.45 34.5 1.59 18.8 minu 115/clear/pet. odor
9:53 4 6.83 1.44 34.5 1.49 15.2 minus 116/clear/pet. odor
10:24 5 6.87 1.45 34.7 1.51 13.6 minus 112/clear/pet. odor

Sample information: method, container number, size, and type, preservative used. 

Sample Time 1040
Sample Appearance Sampl e  clear, slight petroleum odor

Notes:

Signed by:
Date and Time
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2002 Groundwater Sampling Data Sheets

CH2M HILL, INC. Project Number: 180423
GROUNDWATER SAMPLING DATA SHEET

Client: US Navy Well ID: MW06
Location: AOC E Former NASD Vieques Sample ID: NDAE-GWMW06-R01
Event: Remedial Investigation MS/MSD YES
Date: 20-May-02 Sample Team: H. Hernandez/NWF
Weather: Partly Cloudy, 85 F. K.L. Murphy/GNV

Total Depth: 45.05 FT.(BTOC) Measuring Device: Solinst Water Level
Depth to water: 41.08 FT.(BTOC)      Date and Time: May 20 2002
Water Column: 3.97 FT. WELL DIAMETER

x 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 0.64711 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 5 GAL.
Purge Device: Grundfos Low Flow Environmental Submersible Pump

FIELD PARAMETERS

Time
Purged Vol. 

(gals) pH
Cond. 
ms/cm

Temp., 
°C DO Turbidity ORP/Color/Odor

1645 start 6.95 1.08 29.38 4.9 722 287/brown/no odor
1648 1 6.90 1.08 29.50 4.8 222 273/lt brown/no odor
1658 2 6.84 1.10 31.44 4.2 52.4 253/tan tinge/no odor
1703 3 6.88 1.10 30.60 4.2 29.9 236/gray tinge/no odor
1708 4 6.90 1.11 30.44 4.1 34.9 245/gray tinge/no odor
1714 5 6.92 1.12 30.58 4.1 31.1 250/gray tinge/no odor

Sample information: method, container number, size, and type, preservative used. 
See chain of custody

Sample Time 1730
Sample Appearance Clear with very slight gray tinge at sample time

Notes:

Signed by:
Date and Time
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2002 Groundwater Sampling Data Sheets

CH2M HILL, INC. Project Number: 180423
GROUNDWATER SAMPLING DATA SHEET

Client: US Navy Well ID: MW07
Location: AOC E Former NASD Vieques Sample ID: NDAE-GWMW07
Event: Remedial Investigation MS/MSD NO
Date: 24-May-02 Sample Team: H. Hernandez/NWF
Weather: Partly Sunny, 85 F. K.L. Murphy/GNV

Total Depth: 49.97 FT.(BTOC) Measuring Device: Solinst water level
Depth to water: 40.97 FT.(BTOC)      Date and Time: May 24 2002
Water Column: 9 FT. WELL DIAMETER

x 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 1.467 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 5 GAL.
Purge Device: Grundfos Low Flow Environmental Submersible Pump

FIELD PARAMETERS

Time
Purged Vol. 

(gals) pH
Cond. 
ms/cm

Temp., 
°C DO Turbidity ORP/Color/Odor

6:59 start 5.92 0.751 29.1 5.62 >999 131/brown/no odor
7:16 1 6.73 0.752 31.6 4.59 110 133/lt brown/no odor
7:29 2 6.75 0.774 32.3 4.39 25.2 132/tan tinge/no odor
7:43 3 6.74 0.768 32.2 4.28 13 113/gray tinge/no odor
7:54 4 6.25 0.789 32.1 4.2 9 107/clear/no odor
8:05 5 6.76 0.79 32.1 4.3 9 103/clear/no odor

Sample information: method, container number, size, and type, preservative used. 

Sample Time 8:20
Sample Appearance Clear at sample time

Notes:

Signed by:
Date and Time
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Appendix E  
2003 Groundwater Sampling Data Sheets  



            2000 Groundwater Sampling Data Sheets

PROJECT#        139322
WELL NUMBER: AOC-E MW-1 SITE: AOC-E UST 2016 NASD VIEQUES
FIELD CREW:                  (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): =50.33 OF CASING

WELL DEPTH (FT): -36.66 2    IN. 0.1632

WATER COLUMN (FT):       = 4    IN. 0.6528

GAL/FT OF CASING              x 6    IN. 1.4688

CASING VOLUME (GAL)      = 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 10  IN. 4.0797

PURGE VOLUME (GAL)       = 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT. PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
TIME ON: BAILER VOL.. (gal)     .25     /    .33
FLOW RATE    (gpm): REQUIRED PULLS:
PUMP TIME     (min): VOL. PURGED (gals):
VOL. PURGED (gals): OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

TIME FREE PRODUCT (SEE COMMENTS)

VOL. (gal)

pH (s.units)

ORP (mV)

TEMP.(C)

Salinity (ppt)

DO (mg/L)

Turbidity (NTU)

COND.(umhos/cm)
SAMPLE PARAMETERS   (  GRAB  OR   COMPOSITE  ) :

             FILTERED METALS COLLECTED:  Y / N  1.0um,0.45um, OTHER:
OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS
COMMENTS: OIL/WATER INTERFACE DTW = 36.60 DT PRODUCT = 36.15

AOC E Final RI Report\2008\180357.RI.FR
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2003 Groundwater Sampling Data Sheets

CH2M HILL, INC. Project Number: 180357
GROUNDWATER SAMPLING DATA SHEET

Client: US Navy Well ID: MW-08
Location: AOC E Former NASD Vieques Sample ID: NDWAE-GW08-R01
Event: Remedial Investigation MS/MSD NO
Date: September 8, 2003 Sample Team: Ameer & Isaac Lynch/GNV
Weather: Rain off and on

Total Depth: 49.5 FT.(BTOC) Measuring Device: Water level meter
Depth to water: 43.62 FT.(BTOC)      Date and Time: September 8, 2003 11:15
Water Column: 5.88 FT. WELL DIAMETER

x 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 0.95844 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 16 GAL.
Purge Device: Grundfos Low Flow Environmental Submersible Pump

FIELD PARAMETERS
Purged Vol. 

(gals) pH Cond. ms/cm Temp., °C DO ORP Turbidity DTW, ft ORP/Color/Odor
2 7.16 917 32.1 4.76 29.9 776 44.60
5 7.19 873 32.6 5.74 114 >1000 44.50
8 7.13 866 30.9 5.33 179 >1000 44.75

10 7.03 923 31.7 5.39 211 706 44.70
12 7.02 926 31.7 5.36 224 137 44.70
13 6.99 928 31.7 5.37 257 45.7 44.70
14 6.98 929 31.9 5.40 267 34.7 44.70
15 6.97 929 31.9 5.41 277 25.5 44.70
16 6.98 928 31.9 5.40 279 23.2 44.70

Sample information: method, container number, size, and type, preservative used. 

Pump turned on at 09:15 and sample collected at 11:15.
Pumping rate of 500 ml/min attained during sampling event.

Sample Time 9/8/2003 11:15
Sample Appearance

Notes:
Sampled for VOC's, Metals, Diss. Metals, SVOC, and CN.

Signed by: Isaac Lynch
Date and Time

9/8/2003 11:15

AOC E Final RI Report\2008\180357.RI.FR

rnagy
Typewritten Text
1 OF 9



2004 Groundwater Sampling Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: U.S.Navy Well ID: MW-01 AOC E
Location: AOC E Sample ID: NDAEGW01-R03
Event: MS/MSD Taken: YES / NO
Date: 9/1/2004 Sample Team: I. Lynch, M. Brown
Weather: Hot, light wind B. Brice, M. Clausen

Total Depth: 50.00 FT.(BTOC) Measuring Device: Elec. WLI
Depth to water:  (-)    40.90 FT.(BTOC) Date and Start Time: 9/1/2004
Water Column: 9.10 FT. WELL DIAMETER

(x)   0.163 GAL/FT.    (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.)
Well Volume: 1.48 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Volume Purged: ~7.35 GAL.
Purge Device: 110V Grundfos Pump with 3/8" TFE Tubing
Sample Time 1235
Sample Appearance: Clear, spotty from product with strong petro odor
Flow Rate: Pump on at 1200 at 800 mL/min

FIELD PARAMETERS
Time DTW

BTOC
Purged 

Vol. (gals) pH Cond. 
μmhos/cm

Temp. 
°C

DO
mg/L

ORP
mV

Turbidity
NTUs

1212 41.60 2.5 6.91 1551 33.6 0.70 -44.3 7.90

1220 42.20 4.2 6.78 1547 32.7 0.55 -42.8 4.29 Strong petro odor

1225 42.57 5.25 6.86 1509 35.16 0.54 -45.1 5.52

1230 43.70 6.30 6.93 1470 35.55 0.56 -59.9 3.38

1235 43.70 - 9.96 1458 36.16 0.55 -59.9 3.38

Notes: Bubbles hard to remove from VOC bottles. Dissolved gases in sample water.

Bailed out as much free product as possible with bailer. DTW=41.41 'BTOC,  DTFP=40.75' BTOC, FP=0.66'

Signed by: I. Lynch Date and Time: 9/1/2004

Color / Odor / Comments

Clear, spotty from product
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2004 Groundwater Sampling Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: U.S.Navy Well ID: MW-02 AOC E
Location: AOC E Sample ID: NDAEGW02-R03
Event: MS/MSD Taken: YES / NO
Date: 8/26/2004 Sample Team: I. Lynch
Weather: hot, in the 90's, cloudy, humid M. Weatherby

Total Depth: 49.58 FT.(BTOC) Measuring Device: Elec. WLI
Depth to water:  (-)    41.30 FT.(BTOC) Date and Start Time: 8/26/04   1000
Water Column: 8.28 FT. WELL DIAMETER

(x)   0.163 GAL/FT.    (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.)
Well Volume: 1.35 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Volume Purged: 13.6 GAL.
Purge Device: 110V Grundfos Pump with 3/8" TFE Tubing
Sample Time 1120
Sample Appearance: Clear with no odor
Flow Rate: Pump on at 1015 at 800 mL/min

FIELD PARAMETERS
Time DTW

BTOC
Purged 

Vol. (gals) pH Cond. 
μmhos/cm

Temp. 
°C

DO
mg/L

ORP
mV

Turbidity
NTUs

1017 41.6 0.40 6.86 1035 32.0 4.28 540 69.0 opaque grey, silty

1020 41.7 1.05 6.89 1041 31.8 4.26 470 20.3 Clear, no odor

1030 41.7 3.75 6.88 1041 31.8 4.25 478 18.0 Clear, no odor

1045 41.6 6.30 6.88 1040 31.7 4.21 471 14.3 Clear, no odor

1100 41.6 9.40 6.89 1042 31.7 4.20 469 12.2 Clear, no odor

1115 41.6 12.60 6.89 1041 31.7 4.21 453 8.60 Clear, no odor

1120 41.6 13.60 6.87 1040 31.7 4.21 451 8.21 Clear, no odor

Notes: Collected VOC's, SVOC's, Metal, Diss. Metals, CN-, DRO, GRO, Pest/PCB. Added Pest/PCB to this

sample so we could collect Pest/PCB for MS/MSD

Signed by: I. Lynch Date and Time: 8/26/2004

Color / Odor / Comments
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2004 Groundwater Sampling Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: U.S.Navy Well ID: MW-03 AOC E
Location: AOC E Sample ID: NDAEGW03-R03
Event: MS/MSD Taken: YES / NO
Date: 8/25/2004 Sample Team: I. Lynch
Weather: Hot, clear M. Weatherby

Total Depth: 48.95 FT.(BTOC) Measuring Device: Elec. WLI
Depth to water:  (-)    40.66 FT.(BTOC) Date and Start Time: 8/25/2004   0930
Water Column: 8.29 FT. WELL DIAMETER

(x)   0.163 GAL/FT.    (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.)
Well Volume: 1.35 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Volume Purged: 9.5 GAL.
Purge Device: 110V Grundfos Pump with 3/8" TFE Tubing
Sample Time 1040
Sample Appearance: Clear with no odor
Flow Rate: Pump on at 1000 at 900 mL/min

FIELD PARAMETERS
Time DTW

BTOC
Purged 

Vol. (gals) pH Cond. 
μmhos/cm

Temp. 
°C

DO
mg/L

ORP
mV

Turbidity
NTUs

1010 41.95 2.4 7.10 1128 31.8 2.39 291 1.0 Clear, no odor

1020 41.95 4.25 7.11 1149 31.7 2.20 304 0.56 Clear, no odor

1030 41.95 7.08 7.07 1147 31.6 2.21 304 0.56 Clear, no odor

1040 41.95 9.5 7.08 1148 31.7 2.19 311 0.61 Clear, no odor

Notes: Collected metals, diss metals, SVOC, VOC, DRO/GRO.  MS/MSD had bottles collecter for same peramters

as the native sample. Pest/PCB will be collected at a later date for MS/MSD.

Signed by: I. Lynch Date and Time: 8/25/2004

Color / Odor / Comments
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2004 Groundwater Sampling Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: U.S.Navy Well ID: MW-04 AOC E
Location: AOC E Sample ID: NDAEGW04-R03
Event: MS/MSD Taken: YES / NO
Date: 8/30/2004 Sample Team: I. Lynch, B. Brice
Weather: Hot, 90's Wind M. Brown

Rain expected
Total Depth: 50.61 FT.(BTOC) Measuring Device: Elec. WLI
Depth to water:  (-)    41.05 FT.(BTOC) Date and Start Time: 8/30/2004   1150
Water Column: 9.56 FT. WELL DIAMETER

(x)   0.163 GAL/FT.    (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.)
Well Volume: 1.56 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Volume Purged: 5.46 GAL.
Purge Device: 110V Grundfos Pump with 3/8" TFE Tubing
Sample Time 1300
Sample Appearance: Clear with no odor
Flow Rate: Pump on at  at  mL/min

FIELD PARAMETERS
Time DTW

BTOC
Purged 

Vol. (gals) pH Cond. 
μmhos/cm

Temp. 
°C

DO
mg/L

ORP
mV

Turbidity
NTUs

1215 42.45 2.0 7.03 1450 37.1 2.94 -13.4 36 Clear, strong petro odor

1230 42.97 3.7 7.05 1454 36.2 7.04 -13.7 35.5 Clear, strong petro odor

1240 42.93 4.0 6.99 1476 38.18 1.53 118.7 20.1 Clear, strong petro odor

1250 42.93 4.7 6.99 1475 38.21 1.52 126.6 21.0 Clear, strong petro odor

1300 42.95 5.46 7.01 1477 38.4 1.51 138.2 18.3 Clear, strong petro odor

Signed by: I. Lynch Date and Time: 8/30/2004

Color / Odor / Comments

AOC E Final RI Report\2008\180357.RI.FR

rnagy
Typewritten Text
5 OF 9



2004 Groundwater Sampling Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: U.S.Navy Well ID: MW-05 AOC E
Location: AOC E Sample ID: NDAEGW05-R03
Event: MS/MSD Taken: YES / NO
Date: 8/30/2004 Sample Team: I. Lynch
Weather: Hot, 90's, light wind B. Brice

Total Depth: 50.61 FT.(BTOC) Measuring Device: Elec. WLI
Depth to water:  (-)    41.25 FT.(BTOC) Date and Start Time: 8/30/2004   1000
Water Column: 9.36 FT. WELL DIAMETER

(x)   0.163 GAL/FT.    (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.)
Well Volume: 1.53 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Volume Purged: 6.63 GAL.
Purge Device: 110V Grundfos Pump with 3/8" TFE Tubing
Sample Time 1125
Sample Appearance: Clear with strong petro odor
Flow Rate: Pump on at 1000 at 300 mL/min

FIELD PARAMETERS
Time DTW

BTOC
Purged 

Vol. (gals) pH Cond. 
μmhos/cm

Temp. 
°C

DO
mg/L

ORP
mV

Turbidity
NTUs

1022 45.34 1.7 7.08 1298 31.7 2.52 -14.9 15.7 Clrea, strong petro odor

1041 45.60 3.2 7.13 1324 33.2 1.52 -1.8 - Clrea, strong petro odor

1056 45.55 4.3 7.14 1319 33.9 1.21 39.8 - Clrea, strong petro odor

1111 45.56 5.5 7.14 1320 34.55 1.11 59.6 6.78 Clrea, strong petro odor

1125 45.56 6.63 7.10 1324 32.6 0.93 -14.3 6.70 Clrea, strong petro odor

Signed by: I. Lynch Date and Time: 8/30/2004

Color / Odor / Comments

AOC E Final RI Report\2008\180357.RI.FR

rnagy
Typewritten Text
6 OF 9



2004 Groundwater Sampling Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: U.S.Navy Well ID: MW-06 AOC E
Location: AOC E Sample ID: NDAEGW06-R03
Event: MS/MSD Taken: YES / NO
Date: 8/25/2004 Sample Team: I. Lynch
Weather: Hot, in the 90's, light wind M. Weatherby

Total Depth: 45.73 FT.(BTOC) Measuring Device: Elec. WLI
Depth to water:  (-)    40.95 FT.(BTOC) Date and Start Time: 8/25/04   1545
Water Column: 4.78 FT. WELL DIAMETER

(x)   0.163 GAL/FT.    (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.)
Well Volume: 0.779 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Volume Purged: 10.3 GAL.
Purge Device: 110V Grundfos Pump with 3/8" TFE Tubing
Sample Time 1630
Sample Appearance: Clear with no odor
Flow Rate: Pump on at 1545 at 900 mL/min

FIELD PARAMETERS
Time DTW

BTOC
Purged 

Vol. (gals) pH Cond. 
μmhos/cm

Temp. 
°C

DO
mg/L

ORP
mV

Turbidity
NTUs

1600 41.20' 3.5 6.96 1070 30.45 2.29 437 14.3 Clear, no odor

1615 41.40' 6.9 6.95 1070 30.54 2.01 436 3.25 Clear, no odor

1620 41.40' 8.0 6.95 1077 30.56 2.02 438 3.22 Clear, no odor

1630 41.40' 10.3 6.93 1073 30.50 2.01 455 3.2 Clear, no odor

Notes: Collected Pest, VOC's, SVOC's, Metals, and Dissolved Metals. 

Signed by: I. Lynch Date and Time: 8/26/2004

Color / Odor / Comments
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2004 Groundwater Sampling Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: U.S.Navy Well ID: MW-07 AOC E
Location: AOC E Sample ID: NDAEGW07-R03
Event: MS/MSD Taken: YES / NO
Date: 8/26/2004 Sample Team: I. Lynch
Weather: Hot, 90's, Rain off and on M. Weatherby

Total Depth: 49.96 FT.(BTOC) Measuring Device: Elec. WLI
Depth to water:  (-)    40.85 FT.(BTOC) Date and Start Time: 8/26/2004   1530
Water Column: 9.11 FT. WELL DIAMETER

(x)   0.163 GAL/FT.    (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.)
Well Volume: 1.48 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Volume Purged: 12.6 GAL.
Purge Device: 110V Grundfos Pump with 3/8" TFE Tubing
Sample Time 1645
Sample Appearance: Clear with no odor
Flow Rate: Pump on at 1545 at 800 mL/min

FIELD PARAMETERS
Time DTW

BTOC
Purged 

Vol. (gals) pH Cond. 
μmhos/cm

Temp. 
°C

DO
mg/L

ORP
mV

Turbidity
NTUs

1600 41.14 3.1 7.11 796 30.8 5.00 391 161 Light orange, silty

1610 41.30 5.2 6.89 1011 31.2 4.11 362 19.5 clearing up

1620 41.30 7.3 6.89 905 31.2 4.00 377 11.0 opaque, no odor

1630 41.30 9.4 6.88 919 31.2 3.90 408 7.2 clear, no odor

1645 41.30 12.6 6.88 918 31.2 3.95 409 6.9 clear, no odor

Notes: Collected VOC's, SVOC's, DRO/GRO, Metals, Diss. Metals, & CN-

Signed by: I. Lynch Date and Time: 8.26/2004

Color / Odor / Comments
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2004 Groundwater Sampling Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.ZZ
Client: U.S.Navy Well ID: MW-08 AOC E
Location: AOC E Sample ID: NDAEGW08-R03
Event: MS/MSD Taken: YES / NO
Date: 8/26/2004 Sample Team: I. Lynch
Weather: Hot, in the 90's, light wind M. Weatherby

rain off and on
Total Depth: 49.56 FT.(BTOC) Measuring Device: Elec. WLI
Depth to water:  (-)    40.15 FT.(BTOC) Date and Start Time: 8/26/04   0945
Water Column: 9.41 FT. WELL DIAMETER

(x)   0.163 GAL/FT.    (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.)
Well Volume: 1.53 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Volume Purged: 11.5 GAL.
Purge Device: 110V Grundfos Pump with 3/8" TFE Tubing
Sample Time 1045
Sample Appearance: Clear with no odor
Flow Rate: Pump on at 0950 at 800 mL/min

FIELD PARAMETERS
Time DTW

BTOC
Purged 

Vol. (gals) pH Cond. 
μmhos/cm

Temp. 
°C

DO
mg/L

ORP
mV

Turbidity
NTUs

1000 40.80 2.1 6.85 1059 29.7 5.29 217 112 Light orange, silty

1010 40.90 4.2 6.88 1045 28.6 5.56 210 140 clearing up

1020 40.90 6.3 6.87 1060 28.4 5.10 300 62 opaque, no odor

1030 40.95 8.4 6.88 1060 28.4 5.00 409 22 clear, no odor

1040 41.00 10.5 6.88 1040 28.4 4.96 505 16.0 clear, no odor

1045 41.00 11.5 6.92 1029 29.0 4.51 511 10.3 clear, no odor

Notes: Collected VOC's, SVOC's, Metals, Diss. Metals, & CN-

Signed by: I. Lynch Date and Time: 8/26/2004

Color / Odor / Comments

AOC E Final RI Report\2008\180357.RI.FR
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2005 Groundwater Sampling Data Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AE
Client: NAVFAC -Atlantic Well ID: NDAEMW02
Location: Vieques - AOC E Sample ID: WAE-GW02
Event: MS/MSD Taken: YES
Date: 12/9/2005 Sample Team: C. Hayslip
Weather: Cloudy, light breeze, 78F D. Livingston

Total Depth: 49.71 FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-)28.87 FT.(BTOC) Date and Time: 12/9/05  0700
Water Column: 20.84 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 3.40 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 10.19 GAL.
Purge Device: SS Monsoon
Sample Time 0900
Sample Appearance Clear

FIELD PARAMETERS
Time Purged Vol. 

(gals) pH Cond. 
μmhos/cm Temp., °C DO ORP

mV
Turbidity

NTUs
Salinity

ppt

715 0 7.07 1070 28.37 3.81 227.3 999 0.49 Milky orange

721 1 7.09 1078 28.8 3.47 234.5 999 0.49 Milky orange 29.46

726 1.75 7.07 1069 28.92 3.34 235.4 515 0.49 Milky orange 29.46

731 2.5 7.07 1067 28.94 3.28 236.3 250 0.49 Milky orange 29.50

736 3.25 7.06 1065 29.05 3.25 237.1 114 0.49 Cloudy 29.48

741 4 7.06 1064 29.00 3.25 237.6 80.1 0.48 Cloudy 29.48

746 4.5 7.05 1061 29.01 3.16 237.9 44.1 0.48 Clear 29.45

751 6.25 7.05 1063 29.04 3.23 238.1 35.9 0.48 Clear 29.45

756 7 7.05 1062 29.06 3.2 238 37.2 0.48 Clear 29.45

801 7.5 7.05 1061 29.08 3.19 237.3 22.3 0.48 Clear 29.40

806 8 7.05 1060 29.06 3.24 235 16.6 0.48 Clear 29.53

811 8.75 7.04 1057 29.02 3.22 236.3 13.7 0.48 Clear 29.50

816 9.25 7.04 1058 29.02 3.21 236 11.7 0.48 Clear 29.49

821 9.75 7.04 1058 29.05 3.25 235.3 9.73 0.48 Clear 29.60

826 10.5 7.04 1054 28.86 3.1 234.9 17.8 0.48 Clear 29.67

831 11.25 7.04 1050 28.71 3.08 232.6 12 0.48 Clear 29.58

836 12 7.03 1049 28.75 3.12 231 9.02 0.48 Clear 29.55

841 12.5 7.03 1050 28.81 3.11 230.6 7.62 0.48 Clear 29.52

846 13 7.03 1050 28.83 3.11 230.1 6.42 0.48 Clear 29.53

Signed by: Chris Hayslip Date and Time: 12/9/2005

Color / Odor / Comments

AOC E Final RI Report\2008\180357.RI.FR
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2005 Groundwater Sampling Data Sheets

PAGE 2 Well ID: NDAEMW02
FIELD PARAMETERS

Time Purged Vol. 
(gals) pH Cond. 

μmhos/cm Temp., °C DO ORP
mV

Turbidity
NTUs

Salinity
ppt

851 13.5 7.03 1049 28.83 3.1 228.8 6.64 0.48 Clear 29.55

856 14.25 7.03 1049 28.78 3.09 227.8 6.38 0.48 Clear 29.55

Notes:

Color / Odor / Comments

AOC E Final RI Report\2008\180357.RI.FR
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2005 Groundwater Sampling Data Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AE
Client: NAVFAC -Atlantic Well ID: NDAEMW03
Location: Vieques - AOC E Sample ID: WAE-GW03-05D
Event: MS/MSD Taken: NO
Date: 12/9/2005 Sample Team: C. Hayslip
Weather: Clear, windy, 80F D. Livingston

Total Depth: 48.9 FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-)28.48 FT.(BTOC) Date and Time: 12/9/05  1445
Water Column: 20.42 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 3.33 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 9.99 GAL.
Purge Device: SS Monsoon
Sample Time 1550
Sample Appearance Clear

FIELD PARAMETERS
Time Purged Vol. 

(gals) pH Cond. 
μmhos/cm Temp., °C DO ORP

mV
Turbidity

NTUs
Salinity

ppt

1456 0 7.03 1135 29.29 2.52 197.7 999 0.51 Milky orange 28.48

1501 1 6.99 1161 29.46 1.9 199.3 362 0.52 Milky orange 29.02

1506 1.5 6.99 1165 29.48 1.9 200.2 172 0.53 Milky 29.08

1511 2.25 6.98 1168 29.46 1.83 197.7 47.9 0.53 Slightly cloudy 29.10

1516 3 6.98 1167 29.43 1.76 193.2 22.9 0.53 Clear 29.11

1521 4 6.98 1165 29.48 1.84 184.4 12.2 0.53 Clear 29.08

1526 4.75 6.98 1166 29.54 1.83 178.5 8.66 0.53 Clear 29.08

1531 5.5 7.01 1165 29.71 2.2 172.7 6.6 0.52 Clear 28.88

1536 6 6.99 1172 29.89 2.11 171.3 5.35 0.53 Clear 28.88

1541 6.5 6.98 1173 29.77 1.91 170.5 4.83 0.53 Clear 29.85

1546 7 6.99 1168 29.63 1.84 171.8 4.41 0.53 Clear 29.85

Notes:

at 1531 reading parameters are off due to having to fix leak in flow through cell.

Signed by: Chris Hayslip Date and Time: 12/9/2005

Color / Odor / Comments

AOC E Final RI Report\2008\180357.RI.FR
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2005 Groundwater Sampling Data Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AE
Client: NAVFAC -Atlantic Well ID: NDAEMW04
Location: Vieques - AOC E Sample ID: WAE-GW04-05D
Event: MS/MSD Taken: NO
Date: 12/9/2005 Sample Team: C. Hayslip
Weather: Cloudy, light breeze, 78F D. Livingston

Total Depth: 50.57 FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-)28.50 FT.(BTOC) Date and Time: 12/9/05  1610
Water Column: 22.07 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 3.60 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 10.79 GAL.
Purge Device: SS Monsoon
Sample Time 1750
Sample Appearance Clear

FIELD PARAMETERS
Time Purged Vol. 

(gals) pH Cond. 
μmhos/cm Temp., °C DO ORP

mV
Turbidity

NTUs
Salinity

ppt

1618 0 6.72 1509 29.14 1.57 -129.8 999 0.69 Milky grey H/C odor

1623 0.75 6.73 1525 29.28 1.04 -132.6 999 0.70 Milky grey 30.63

1628 1 6.73 1530 29.35 0.83 -131.1 220 0.70 Milky grey 30.63

1633 1.25 6.73 1532 29.41 0.96 -124.4 139 0.70 Milky grey 30.63

1638 1.5 6.73 1542 29.80 0.72 -125.5 92.1 0.70 Milky grey 31.50

1643 1.75 6.73 1540 29.85 0.65 -133.2 62.8 0.70 Cloudy 32.12

1648 2.25 6.74 1528 29.81 0.73 -132.6 41.4 0.69 Cloudy 32.41

1653 2.5 6.74 1517 29.80 0.88 -132.2 31.4 0.69 Clear 32.34

1658 2.75 6.75 1508 29.82 0.89 -131.6 20.3 0.68 Clear 32.27

1703 3.25 6.75 1504 29.86 0.93 -132.8 16.9 0.68 Clear 32.50

1708 3.5 6.75 1500 29.84 0.69 -135.5 13.6 0.68 Clear 32.60

1713 3.75 6.75 1496 29.79 0.61 -128.2 11.4 0.68 Clear 32.38

1718 4 6.76 1487 29.76 0.62 -131.9 10.3 0.68 Clear 32.3

1723 4.5 6.76 1486 29.83 0.63 -130.8 8.38 0.68 Clear 32.40

1728 4.75 6.77 1480 29.76 0.64 -128 5.84 0.67 Clear 32.80

1733 5.25 6.75 1489 29.87 0.62 -138.5 7.87 0.67 Clear 34.33

1738 5.75 6.76 1478 29.63 0.61 -137.2 6.8 0.67 Clear 34.64

1743 6.25 6.76 1472 29.65 0.62 -138.7 6.7 0.67 Clear 34.52

1748 6.75 6.77 1462 29.65 0.63 -134.3 7.45 0.66 Clear 34.40

Signed by: Chris Hayslip Date and Time: 12/9/2005

Color / Odor / Comments

AOC E Final RI Report\2008\180357.RI.FR
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2005 Groundwater Sampling Data Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AE
Client: NAVFAC -Atlantic Well ID: NDAEMW06
Location: Vieques - AOC E Sample ID: WAE-GW06-05D
Event: MS/MSD Taken: NO
Date: 12/9/2005 Sample Team: C. Hayslip
Weather: Clear, windy, 80F D. Livingston

Total Depth: FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-)28.88 FT.(BTOC) Date and Time: 12/9/05  1320
Water Column: FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: GAL.
Purge Device: SS Monsoon
Sample Time 1430
Sample Appearance Clear

FIELD PARAMETERS
Time Purged Vol. 

(gals) pH Cond. 
μmhos/cm Temp., °C DO ORP

mV
Turbidity

NTUs
Salinity

ppt

1326 0 7.00 1124 28.62 2.93 242.3 999 0.52 Milky orange

1331 1 6.97 1124 28.76 3 244.1 411 0.51 Milky orange 28.91

1336 1.75 6.95 1124 28.96 2.97 245.8 95.5 0.51 Cloudy 28.91

1341 2.5 6.94 1123 28.96 3.07 245 48.0 0.51 Cloudy 28.92

1346 3.25 6.94 1123 29.09 3.01 244.5 33.9 0.51 Clear 28.92

1351 4 6.94 1123 29.10 2.95 243.9 33.5 0.51 Clear 28.92

1356 4.5 6.94 1123 29.11 2.94 243.9 31.8 0.51 Clear 28.91

1401 5 6.94 1123 29.13 3.05 244.3 27.2 0.51 Clear 28.91

1406 5.5 6.94 1123 29.21 2.99 244.3 24.3 0.51 Clear 28.91

1411 6 6.94 1119 29.01 2.96 244.3 20.4 0.51 Clear 28.91

1416 7 6.94 1118 29.01 3.03 243.6 17.0 0.51 Clear 28.91

1421 7.5 6.94 1119 28.98 3.02 243.9 16.6 0.51 Clear 28.91

1426 8 6.94 1117 28.97 3.06 243.2 17.1 0.51 Clear 28.91

Signed by: Chris Hayslip Date and Time: 12/9/2005

Color / Odor / Comments

AOC E Final RI Report\2008\180357.RI.FR
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2005 Groundwater Sampling Data Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AE
Client: NAVFAC -Atlantic Well ID: NDAEMW07
Location: Vieques - AOC E Sample ID: WAE-GW07-05D / WAE-GW07P-05D
Event: MS/MSD Taken: NO
Date: 12/8/2005 Sample Team: C. Hayslip
Weather: Clear, Sunny, 85F, windy D. Livingston

Total Depth: 49.92 FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-)29.71 FT.(BTOC) Date and Time: 12/8/05  1445
Water Column: 20.21 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 3.29 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 9.88 GAL.
Purge Device: SS Monsoon
Sample Time 1620
Sample Appearance Clear

FIELD PARAMETERS
Time Purged Vol. 

(gals) pH Cond. 
μmhos/cm Temp., °C DO ORP

mV
Turbidity

NTUs
Salinity

ppt

1457 0 6.99 963 29.21 4.18 218.8 999 0.43 Milky orange 29.71

1502 1 6.93 961 29.31 3.8 216.6 999 0.43 Milky orange 29.88

1507 1.75 6.92 964 29.39 4.16 213.6 262 0.43 Milky 30.00

1512 2.5 6.93 972 29.61 4.36 211 113 0.43 Cloudy 30.00

1517 3.25 6.93 973 29.57 4.36 209.9 53.6 0.44 Slightly cloudy 30.00

1522 4 6.93 974 29.57 4.39 209.2 30.6 0.44 Clear 30.00

1527 4.75 6.93 976 29.60 4.36 209.9 24.1 0.44 Clear 30.00

1558 7.75 7.01 992 29.27 4.92 232.1 4.36 0.45 Clear

1603 8.25 6.95 990 29.28 4.01 225.7 3.51 0.45 Clear

1608 9 6.94 991 29.17 3.86 208.1 2.72 0.45 Clear

1613 9.75 6.95 997 29.33 3.74 199.9 2.05 0.45 Clear

1618 10.5 6.95 996 29.30 3.71 198.6 2.00 0.45 Clear

Notes:

Time delay between 1527 and1558 was due to discussion on sample requirements.

Signed by: Chris Hayslip Date and Time: 12/8/2005

Color / Odor / Comments

AOC E Final RI Report\2008\180357.RI.FR
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2005 Groundwater Sampling Data Sheets

GROUNDWATER SAMPLING DATA SHEET
CH2M HILL, INC. Project Number: 180357.FI.FK.AE
Client: NAVFAC -Atlantic Well ID: NDAEMW08
Location: Vieques - AOC E Sample ID: WAE-GW08-05D
Event: MS/MSD Taken: NO
Date: 12/9/2005 Sample Team: C. Hayslip
Weather: Overcast, windy, 80F D. Livingston

Total Depth: 49.5 FT.(BTOC) Measuring Device: Heron WLI
Depth to water: (-)28.75 FT.(BTOC) Date and Time: 12/9/05  0950
Water Column: 20.75 FT. WELL DIAMETER

(x) 0.163 GAL/FT. [ (2" DIA.= .163 GAL/FT.) (4" DIA. = .653 GAL/FT.) ]
Well Volume: 3.38 GAL.    (1" DIA.= .041 GAL/FT.) (1 1/4 " DIA.= .064 GAL/FT.)
Total Purge Volume: 10.15 GAL.
Purge Device: SS Monsoon
Sample Time 1115
Sample Appearance Clear

FIELD PARAMETERS
Time Purged Vol. 

(gals) pH Cond. 
μmhos/cm Temp., °C DO ORP

mV
Turbidity

NTUs
Salinity

ppt

957 0 6.97 1049 28.89 2.96 230.9 999 0.48 Milky orange 28.75

1002 1.25 6.96 1047 29.1 2.72 233.6 999 0.47 Milky orange 29.40

1007 2.25 6.96 1048 29.2 2.72 234.7 672 0.47 Milky orange 29.40

1012 3.25 6.96 1044 29.06 2.7 236.6 239 0.47 Cloudy orange 29.47

1017 4 6.96 1044 29.02 2.71 237.1 152 0.47 Cloudy 29.48

1022 5 6.96 1046 29.03 2.83 237.7 86.6 0.47 Cloudy 29.48

1027 6 6.95 1046 29.03 2.83 237.6 63.3 0.47 Cloudy 29.48

1032 6.75 6.95 1047 29.05 2.87 237.2 43.3 0.47 Clear 29.45

1037 7.25 6.95 1048 29.05 2.90 236.7 30.2 0.48 Clear 29.45

1042 8.5 6.95 1054 29.14 3.00 235.4 18.2 0.48 Clear 29.47

1047 9.25 6.95 1053 29.12 2.98 234.7 15.9 0.48 Clear 29.48

1052 10 6.95 1051 29.09 2.93 233.9 14 0.48 Clear 29.39

1057 10.5 6.95 1054 29.27 2.93 232.6 11.2 0.48 Clear 29.28

1102 10.75 6.95 1057 29.47 3.02 232 10.2 0.48 Clear 29.00

1107 11 6.95 1061 29.50 3.06 231.7 10.7 0.48 Clear 29.00

1112 11.25 6.95 1061 29.60 3.06 232 10.4 0.48 Clear 29.08

Notes:

Flow rate reduced at 1050 hours

Signed by: Chris Hayslip Date and Time: 12/9/2005

Color / Odor / Comments
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Appendix F 
In-Situ Permeability Test Data Sheets  



Slug Test Data

CH2M HILL SLUG TEST DATA
PROJECT NO:  Vieques (PA/SI) AOC-E
CLIENT: Navy Clean II
TEST DATE: 5/23/2002
WELL NO.:  MW-4
COMPILED BY: M.L. Weatherby
TEST METHOD: Slug Out - Test 1
ANALYSIS METHOD: Bouwer and Rice - Partially Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER
TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)
(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 41.96 1.91 260 41.22 1.17 520 41.09 1.05
10 41.71 1.67 270 41.21 1.17 530 41.09 1.05
20 41.63 1.58 280 41.21 1.16 540 41.08 1.04
30 41.56 1.51 290 41.20 1.16 550 41.08 1.04
40 41.51 1.47 300 41.19 1.15 560 41.08 1.03
50 41.47 1.43 310 41.19 1.14 570 41.07 1.03
60 41.45 1.40 320 41.18 1.14 580 41.07 1.02
70 41.42 1.38 330 41.18 1.13 590 41.06 1.02
80 41.40 1.36 340 41.17 1.13 600 41.06 1.01
90 41.39 1.34 350 41.17 1.12 610 41.05 1.01

100 41.37 1.33 360 41.16 1.12 620 41.05 1.01
110 41.35 1.31 370 41.16 1.11 630 41.05 1.01
120 41.35 1.30 380 41.15 1.11 640 41.05 1.00
130 41.33 1.29 390 41.15 1.10 Continous Data Collected
140 41.32 1.27 400 41.14 1.10 840 40.98 0.94
150 41.31 1.27 410 41.14 1.09 850 40.97 0.93
160 41.30 1.26 420 41.13 1.09 860 40.97 0.93
170 41.28 1.24 430 41.13 1.09 870 40.97 0.92
180 41.28 1.23 440 41.13 1.08 880 40.96 0.92
190 41.27 1.23 450 41.12 1.07 890 40.96 0.92
200 41.26 1.22 460 41.12 1.07 900 40.96 0.91
210 41.26 1.21 470 41.11 1.07 910 40.95 0.91
220 41.25 1.20 480 41.11 1.07 920 40.95 0.91
230 41.24 1.19 490 41.10 1.06 930 40.95 0.91
240 41.23 1.19 500 41.10 1.05 940 40.95 0.90
250 41.23 1.18 510 41.09 1.05 End of Test

SLUG TEST CALCS.  (Bouwer and Rice)
Well Radius (Rw)= 0.5 ft

Casing Radius (Rc)= 0.0833 ft
Sand pack porosity= 0.2

Adjusted Rc (if Lw<=Le)= 0.2357 ft
Well Depth (Wd)= 50 ft

Depth to Water (Dtw)= 40.04 ft
Confinement Depth(Dtc)= 60 ft

Hsat (Dtc-Dtw)= 19.96 ft
Lw (Wd-Dtw)= 9.96 ft

Le (screen length)= 10 ft
ln[(Hsat-Lw)/Rw]= 3.00

Le/Rw= 20
A= 2.15
B= 0.30

ln(Re/Rw)= 1.92
Yo= 1.3 ft

t= 1000 sec
Y(t)= 0.9 ft

Hydraulic Cond. (K)= 0.17 ft/day

MW-4  SLUG OUT TEST 1
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Slug Test Data

CH2M HILL SLUG TEST DATA
PROJECT NO:  Vieques (PA/SI) AOC-E
CLIENT: Navy Clean II
TEST DATE: 5/23/2002
WELL NO.:  MW-4
COMPILED BY: M.L. Weatherby
TEST METHOD: Slug Out - Test 2
ANALYSIS METHOD: Bouwer and Rice - Partially Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER
TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)
(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 41.83 1.45 260 41.36 0.98 520 41.25 0.87
10 41.70 1.32 270 41.35 0.97 530 41.25 0.87
20 41.63 1.25 280 41.35 0.97 540 41.24 0.86
30 41.59 1.21 290 41.35 0.96 550 41.24 0.86
40 41.56 1.18 300 41.34 0.96 560 41.24 0.86
50 41.54 1.16 310 41.33 0.95 570 41.24 0.86
60 41.52 1.14 320 41.33 0.95 580 41.23 0.85
70 41.51 1.13 330 41.33 0.95 590 41.23 0.85
80 41.49 1.11 340 41.32 0.94 600 41.23 0.85
90 41.48 1.10 350 41.32 0.94 610 41.23 0.84

100 41.47 1.09 360 41.31 0.93 620 41.22 0.84
110 41.46 1.08 370 41.31 0.93 630 41.22 0.84
120 41.45 1.07 380 41.30 0.92 640 41.22 0.84
130 41.45 1.07 390 41.30 0.92 650 41.21 0.83
140 41.44 1.06 400 41.30 0.91 660 41.21 0.83
150 41.43 1.05 410 41.29 0.91 670 41.21 0.82
160 41.42 1.04 420 41.29 0.91 680 41.20 0.82
170 41.41 1.03 430 41.28 0.90 690 41.20 0.82
180 41.41 1.03 440 41.28 0.90 700 41.20 0.82
190 41.40 1.02 450 41.28 0.89 710 41.19 0.81
200 41.39 1.01 460 41.27 0.89 720 41.19 0.81
210 41.39 1.01 470 41.27 0.89 730 41.19 0.81
220 41.38 1.00 480 41.26 0.88 740 41.19 0.81
230 41.37 0.99 490 41.26 0.88 750 41.19 0.81
240 41.37 0.99 500 41.26 0.88 End of Test
250 41.36 0.98 510 41.26 0.88

SLUG TEST CALCS.  (Bouwer and Rice)
Well Radius (Rw)= 0.5 ft

Casing Radius (Rc)= 0.0833 ft
Sand pack porosity= 0.2

Adjusted Rc (if Lw<=Le)= 0.2357 ft
Well Depth (Wd)= 50 ft

Depth to Water (Dtw)= 40.38 ft
Confinement Depth(Dtc)= 60 ft

Hsat (Dtc-Dtw)= 19.62 ft
Lw (Wd-Dtw)= 9.62 ft

Le (screen length)= 10 ft
ln[(Hsat-Lw)/Rw]= 3.00

Le/Rw= 20
A= 2.15
B= 0.30

ln(Re/Rw)= 1.91
Yo= 1.2 ft

t= 800 sec
Y(t)= 0.8 ft

Hydraulic Cond. (K)= 0.23 ft/day

MW-4  SLUG OUT TEST 2
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Slug Test Data

CH2M HILL SLUG TEST DATA
PROJECT NO:  Vieques (PA/SI) AOC-E
CLIENT: Navy Clean II
TEST DATE: 5/23/2002
WELL NO.:  MW-7
COMPILED BY: M.L. Weatherby
TEST METHOD: Slug Out - Test 1
ANALYSIS METHOD: Bouwer and Rice - Partially Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER
TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)
(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 33.84 1.66 260 33.29 1.12
10 33.52 1.34 270 33.29 1.11
20 33.50 1.32 280 33.28 1.11
30 33.48 1.31 290 33.28 1.10
40 33.47 1.29 300 33.27 1.09
50 33.46 1.28 310 33.26 1.09
60 33.45 1.27 320 33.26 1.08
70 33.44 1.26 330 33.25 1.08
80 33.43 1.25 340 33.25 1.07
90 33.42 1.24 350 33.24 1.07

100 33.41 1.23 360 33.24 1.06
110 33.40 1.22 End of Test
120 33.39 1.22
130 33.38 1.21
140 33.38 1.20
150 33.37 1.19
160 33.36 1.18
170 33.35 1.18
180 33.35 1.17
190 33.34 1.16
200 33.34 1.16
210 33.33 1.15
220 33.32 1.14
230 33.31 1.14
240 33.31 1.13
250 33.30 1.12

SLUG TEST CALCS.  (Bouwer and Rice)
Well Radius (Rw)= 0.5 ft

Casing Radius (Rc)= 0.0833 ft
Sand pack porosity= 0.2

Adjusted Rc (if Lw<=Le)= 0.0833 ft
Well Depth (Wd)= 50 ft

Depth to Water (Dtw)= 32.18 ft
Confinement Depth(Dtc)= 60 ft

Hsat (Dtc-Dtw)= 27.82 ft
Lw (Wd-Dtw)= 17.82 ft

Le (screen length)= 10 ft
ln[(Hsat-Lw)/Rw]= 3.00

Le/Rw= 20
A= 2.15
B= 0.30

ln(Re/Rw)= 2.17
Yo= 1.4 ft

t= 400 sec
Y(t)= 1 ft

Hydraulic Cond. (K)= 0.055 ft/day

MW-7  SLUG OUT TEST 1
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Slug Test Data

CH2M HILL SLUG TEST DATA
PROJECT NO:  Vieques (PA/SI) AOC-E
CLIENT: Navy Clean II
TEST DATE: 5/23/2002
WELL NO.:  MW-7
COMPILED BY: M.L. Weatherby
TEST METHOD: Slug Out - Test 2
ANALYSIS METHOD: Bouwer and Rice - Partially Penetrating Well

ELAPSED TRANSDUCER ELAPSED TRANSDUCER ELAPSED TRANSDUCER
TIME READING Y(t) TIME READING Y(t) TIME READING Y(t)
(sec) (ft) (ft) (sec) (ft) (ft) (sec) (ft) (ft)

0 33.17 1.06 260 32.86 0.76
10 33.14 1.03 270 32.86 0.75
20 33.11 1.00 280 32.85 0.74
30 33.09 0.98 290 32.84 0.74
40 33.07 0.96 300 32.84 0.73
50 33.05 0.94 310 32.83 0.72
60 33.04 0.93 320 32.82 0.71
70 33.02 0.92 330 32.81 0.70
80 33.01 0.90 End of Test
90 33.00 0.89
100 32.99 0.88
110 32.98 0.87
120 32.97 0.86
130 32.96 0.85
140 32.95 0.84
150 32.94 0.83
160 32.93 0.82
170 32.92 0.82
180 32.92 0.81
190 32.91 0.80
200 32.90 0.79
210 32.90 0.79
220 32.89 0.78
230 32.89 0.78
240 32.88 0.77
250 32.87 0.76

SLUG TEST CALCS.  (Bouwer and Rice)
Well Radius (Rw)= 0.5 ft

Casing Radius (Rc)= 0.0833 ft
Sand pack porosity= 0.2

Adjusted Rc (if Lw<=Le)= 0.0833 ft
Well Depth (Wd)= 50 ft

Depth to Water (Dtw)= 32.11 ft
Confinement Depth(Dtc)= 60 ft

Hsat (Dtc-Dtw)= 27.89 ft
Lw (Wd-Dtw)= 17.89 ft

Le (screen length)= 10 ft
ln[(Hsat-Lw)/Rw]= 3.00

Le/Rw= 20
A= 2.15
B= 0.30

ln(Re/Rw)= 2.17
Yo= 0.95 ft

t= 400 sec
Y(t)= 0.67 ft

Hydraulic Cond. (K)= 0.057 ft/day

MW-7  SLUG OUT TEST 2
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Appendix F 
Flow Velocity Calculations 



Slug Test Data

Groundwater Gradient (i): Δh Groundwater Flow Velocity (V): K i
ΔL n

parameters: Δh= change in water level between points (feet)
ΔL= distance between points (feet)
K= hydraulic conductivity (Range: MW4=0.23 feet/day, MW7=0.055 feet/day)
n= porosity of the medium (percent)

Date
Gradient 

(ft/ft) Test K (ft/day)
September 1998 0.038 MW4 test 1 0.17

May 2000 0.014 MW4 test 2 0.23
May 2002 0.009 MW7 test 1 0.055

August 2003 0.002 MW7 test 2 0.057
August 2004 0.009 Geometric mean 0.105

November 2005 0.023
March 2006 0.021 The geometric mean of a data set (a1, a2,….an) is calculated as:

Geometric mean 0.012 The nth root of (a1 x a2 x..an)

September 11, 1998
Gradient (i):  Δh  =  = 0.038 in north-northwestern direction

ΔL

Velovity (V):  K i  =  = 0.007 feet/day using MW4 permeability test results (K) 
n

Highest gradient, highest K value
i=0.037 September 11, 1998
K=0.23 (MW4 test 2)

Velovity (V):  K i  =  = 0.02 feet/day = 7.1 ft/year
n

Lowest gradient, lowest K value
i=0.002 August 18, 2003
K=0.055 (MW7 test 1)

Velovity (V):  K i  =  = 0.0002 feet/day =0.07 ft/year
n

Velocity calculated from geometric mean of gradient and hydraulic conductivity
i=0.012
K=0.105

Velovity (V):  K i  =  = 0.0.0028 feet/day =1.0 ft/year
n

0.45

AOC E Groundwater Flow Velocity Calculations

2.53 feet
67 feet

(0.23 ft/d)(0.014)

Table of measured gradients, 
as measured between MW3 

and MW2
Table of measured hydraulic 

conductivities

Calculated Velocities

(0.105 ft/d)(0.012)
0.45

(0.23 ft/d)(0.038)
0.45

(0.055 ft/d)(0.002)
0.45
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Appendix G 
Grain Size Analysis Data 
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Multi-Phase Extraction Pilot Test 
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1 Multi-Phase Vacuum Extraction Pilot Study 

This section presents the results of the MPE pilot study at AOC E after implementation of 
the RI field investigations in 2002. The pilot-scale testing at AOC E, proposed during 
development of the RI work plans, was intended to provide quantitative performance, cost, 
and design information to evaluate the effectiveness of this technology in mitigating the free 
phase hydrocarbon product accumulation that has persisted over time in two site 
monitoring wells. The MPE pilot study was started in early June 2002 and completed in 
mid-August 2002 over a period of approximately 10 weeks of system operation. 

1.1 Pilot Study Description 
Due to the existing site conditions at AOC E (the presence of free product, the depth to 
water greater than 40 ft bls, the tight clayey formation at the site, and the low water yield), 
several presumptive remedial technologies and/or alternatives were unlikely to pass the 
screening process in the FS for technical and implementation reasons. Therefore, innovative 
technologies, including MPE, were evaluated as options for the pilot test since these type of 
technologies proved successful in remedial efforts at other sites with similar contaminants 
and site characteristics. The MPE system was eventually selected for the pilot test because 
the technology effectively mitigated free product at depth at other sites and recovered 
petroleum-contaminated groundwater and soil vapors at rates that exceeded the capability 
of other available technologies. In addition (and unlike conventional pump and treat 
technologies), MPE was expected to provide beneficial removal of contaminants present in 
the smear zone resulting from water table fluctuations expected during the test.  

1.1.1 Product Volume and Mass Determinations 
Free phase petroleum hydrocarbon in the subsurface is typically delineated and measured 
with the use of groundwater monitoring wells. The thickness of free phase hydrocarbon 
product in a monitoring well is determined by using an oil-water interface probe with 
accuracy to 0.01 ft. Product thickness gauging can be difficult when the product is highly 
emulsified or very viscous, often resulting in misleading readings within individual 
monitoring points.  

While monitoring wells do provide valuable data as to the general extent and geometry of 
the free phase hydrocarbon pool, difficulties persist in determining the true thickness, and 
therefore the volume and ultimately the duration of free phase recovery and remediation. 
One difficult aspect of determining product volumes using monitoring wells is that 
accumulation in monitoring wells does not correspond directly to the actual or true 
thickness in the surrounding formation (Blake and Fryberger, 1983). The thickness of free 
petroleum hydrocarbons, as measured in a monitoring well, is an apparent thickness rather 
than a true formation thickness (Blake and Fryberger, 1983). 

The measured or apparent free phase hydrocarbon thickness is not only dependent on the 
capillary fringe but also on the actual hydrocarbon thickness in the formation. Thus, the 
measured or apparent hydrocarbon thickness is greater for fine-grained formations and less 
for coarser-grained formations in which the measured thickness may be more representative 
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of the true thickness. In areas of relatively thin layers of free phase hydrocarbon 
accumulations such as AOC E, the error between the apparent well thickness and the actual 
formation can be more pronounced than at sites with thicker accumulations (Farmer, 1983). 
Free phase hydrocarbon thickness was documented on a number of occasions prior to and 
after the pilot study at the site and during the latter part of August 2003, as presented in 
Table 1. 

Based on the above discussions on product thickness determinations, the true free phase 
hydrocarbon thickness at MW-01 and MW-05 would be expected to be less than the values 
presented in Table 1, in the range of up to a 70 percent reduction between the apparent and 
actual product thickness (Gruszczenski, 1987). 

From these data, calculations were made to estimate the non-aqueous phase liquid (NAPL) 
mass at the site. Table 2 provides an estimate of the NAPL mass at the site, as based on the 
following assumptions: 

• Geometrical shape of outermost NAPL plume: Elliptical 
• Geometrical shape of inner NSPL plume: Elliptical 
• Effective porosity in capillary zone:  0.45 
• Product density of diesel fuel:   7.17 lbs/gal 
• Correction factor for clayey sands:  5 

It is important to note that in addition to the uncertainty associated with the product 
thickness measurements, uncertainty also exists in assumed simplistic mass estimation. The 
free product present could be higher or lower than the estimated values presented in Table 2 
if some of the product remains in the saturated soil zone above the water table during water 
level fluctuations. The water table fluctuations range up to 3 ft between the two water level 
measurements conducted, indicating that free product “smearing” could be occurring. 
However, it is difficult to estimate the amount of product retained in the soils above the 
water table in this smear-zone. Based on the soil sampling conducted at SB-09, the deepest 
sample at 42-44 ft bls had 2.3 mg/kg of the O&G range TPHs; this is the lowest observed 
concentrations at this soil boring location, where shallower depths above had higher TPH 
levels in this range (see Table 4-1 in the Draft AOC E RI report (CH2M HILL, 2004). Thus, 
some of the measured TPHs in soils at this boring location could be from the groundwater 
smear-zone effect; however, these soil TPH levels do not indicate soil saturation levels. 
Theoretically, it is possible that higher levels of free product may be trapped in soil pore 
spaces above the water table, although it is not apparent in the soil area at MW-05. Thus, 
there is some uncertainty in the estimated mass.  

The calculations in Table 2 helped define the approximate areal distribution of the free phase 
hydrocarbon pool at AOC E, as shown in Figure 1. This figure illustrates the path northward 
that the free phase hydrocarbon pool has taken over time as demonstrated by the free phase 
product recorded at MW-05, located approximately 10 to 12 ft north of the source area. 
Figure 1 also shows that lateral migration of the free phase product is not occurring to any 
notable extent. This is confirmed by field observations and analytical soil data collected 
from RI soil borings advanced on all four sides of the source area, as presented in Section 4. 

Figure 2 presents the approximate extent of the free phase hydrocarbon pool at AOC E 
remaining after implementation of the MPE pilot study. This figure was generated from a 
groundwater/product gauging event completed in August 2003 and shows that free phase 
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product is no longer present in MW-05, illustrating the long-term effectiveness of the MPE 
system in mitigating a portion of the free phase hydrocarbon pool at AOC E. Free phase 
product was not noted in any other site well gauged as part of the August 2003 event, 
further confirming the localized area onsite at which free phase product accumulation has 
persisted over the last 2 years.  

1.1.2 MPE System Design 
The MPE system was designed to perform groundwater and soil vapor extraction, and 
conduct off-gas treatment and groundwater treatment using a low-profile air stripper 
(LPAS). A simplified schematic of the MPE concept is shown in Figure 3 and a detailed 
design drawing of the system used at AOC E is shown in Figure 4. The trailer-mounted MPE 
system was originally equipped with the following components: 

• 15 horsepower (hp) liquid ring vacuum pump capable of 160 cubic feet per minute (cfm) 
at 25 inches of mercury (Hg) 

• 150-gallon liquid/gas separator knockout tank 

• 50-gallon product recovery tank  

• Two 30-gallon per minute (gpm) transfer pumps 

• 1-inch totalizing flow meter 

• 300-gallon groundwater holding tank 

• 150-gallon seal water tank  

• 50-gpm shallow tray air stripping unit equipped with a 1,500-cfm blower 

• Thermal catalytic oxidizer 

After the equipment arrived onsite at AOC E, the following modifications to the original 
design were implemented:  

• A higher power pump was used than originally planned to pull from two wells. A 20-hp 
liquid ring vacuum pump capable of 260 actual cubic feet per minute (acfm) at 24 inches 
of Hg was used to provide additional capacity to pull from two recovery wells instead of 
one well. 

• A 50-gallon product recovery tank was added to the system to store free product.  

• Two 1-inch totalizing flow meters were used—one to track the transferred water from 
the knockout tank to the air stripper unit and the other to document the volume of 
treated effluent water held in the aboveground storage tanks. 

• The 300-gallon groundwater holding tank did not need to be included in the onsite 
system.  

• Two 600-gallon holding tanks stored treated groundwater that was used to cool the 
liquid ring pump during operation. An onboard transfer pump moved the treated water 
between the two 600-gallon holding tanks and the liquid ring pump. 
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• An electric catalytic oxidizer was used on this pilot system. The electric oxidizer was 
chosen after determining that inconsistencies with receiving fuel deliveries would not be 
the preferred option since the unit was needed to be semi-automatic during the 
proposed 60-day pilot study period. With electrical service available to the trailer, the 
choice was made to proceed with the dependable choice of an electric catalytic oxidizer. 

The MPE system was equipped with a vacuum pump that aggressively drew the 
contaminated groundwater and free product to the recovery wells by creating a low 
pressure point. The resultant rate of free product and dissolved contamination recovery was 
increased substantially above the rates possible using a gravity feed submersible or 
pneumatic pump system. In addition, the MPE system was configured to create a 
groundwater mound at the extraction point or to create a controlled cone of depression by 
using a drop tube placed within the recovery well. 

1.1.3 Design Considerations 
A number of considerations were made when designing the pilot study for AOC E. The 
depth to the free phase/water interface, the unknown dimensions of the free phase 
hydrocarbon pool, and the clayey geologic profile all made the test objective challenging. 

To account for these challenges, the pilot test was designed to perform at incremental 
extraction wellhead vacuum settings (minimum of three) to determine the optimum 
extraction vacuum required to cost effectively design the full-scale system. Each vacuum 
setting was to be run until the induced vacuum and groundwater levels stabilized. Once 
stabilization was reached, the vacuum was increased to the next vacuum setting. Liquid 
levels and free product thickness were recorded at all monitoring wells prior to startup to 
develop baseline numbers. 

To evaluate groundwater quality from MW-01 and MW-05 during the pilot test, influent 
and effluent samples were collected and submitted for laboratory analysis for BTEX, TPH-
DRO, TPH-GRO, and TPH-O&G. An influent sample was also collected prior to the air 
stripper during the second and last pilot test vacuum setting (total of two influent samples). 
An effluent sample was collected after the air stripper during the second and last pilot test 
vacuum setting (total of two effluent samples).  

1.1.4 MPE Operation 
1.1.4.1 Groundwater Recovery and Treatment 
Free product recovery was accomplished primarily by direct extraction and volatilization. 
The rate of liquid phase free product recovery was highest during the initial weeks of 
operation when free product or NAPL were physically extracted from the vicinity of the two 
recovery wells. Subsequently, the rate of liquid phase free product recovery dropped off 
once a steady-state condition was reached. The residual NAPL recovery after steady-state 
condition was accomplished primarily by volatilization.  

Total fluid recovery was composed of free product, groundwater, and vapor. As a result, 
free product and groundwater were emulsified with entrained air. The knockout tank acted 
as a modified oil/water separator, allowing a small portion of the available free product to 
separate prior to groundwater treatment. The groundwater was treated using a LPAS, as 
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described in subsequent sections, and transferred to a series of treated groundwater storage 
tanks for storage prior to testing and proper disposal. Disposal of the treated groundwater is 
discussed in later sections.  

1.1.4.2 Low Profile Air Stripper Operation 
The contaminated groundwater, after separation from the free product within the knockout 
tank, was transferred to an LPAS for treatment. The LPAS operated by forcing air through 
perforated baffled trays filled with recovered groundwater cascading downward in a 
counter-current manner. The residence time of the contaminated groundwater in each tray 
provided extensive air-to-water contact, driving the dissolved volatile and semi-volatile 
contaminants from the water and into the air stream. The LPAS consisted of the following 
features: 

• An air stripping unit with a sump and perforated baffled aeration trays providing an 
enhanced area of mass transfer between liquid and gas phase streams 

• A blower, attached at the base of the tray aeration unit, to provide a counter-current air 
stream with the liquid phase influent 

An automatic shutoff air flow switch fitted into the air stripper disabled the MPE recovery 
system in the event of blower failure or reduced air flow to the tray aerator. A centrifugal 
pump connected to the LPAS sump discharged the groundwater from the LPAS to the 
storage tanks. The LPAS sump was equipped with high and low water level sensors to 
control the discharge pump. A high water level sensor was installed in the air stripper sump 
to deactivate the recovery system should a high-level alarm condition be reached. An air 
pressure gauge was also installed to monitor for fouling effects and to enable air flow rate 
observations.  

1.1.4.3 Vadose Zone Vapor Recovery 
The soil matrix contaminant partitioning typically consists of immiscible contaminant 
liquids partitioned to the aqueous and vapor phases, aqueous to the vapor phase, and 
sorption to the soils. Airflow through the soil matrix induces volatilization of volatile or 
semi-volatile contaminants. By inducing a vacuum in the gaseous phase, an imbalance 
develops between the gas and liquid phases, disrupting the equilibrium forces and causing 
the contaminant in the liquid phase to partition to the gas phase. Subsequent removal of the 
contaminant from the soil gaseous phase occurs through the exiting air flow stream. In 
addition, the sorption phase contaminants partitioned to the soil particles are subsequently 
removed by the induced airflow, thus removing contaminant mass from the vadose zone or 
smear zone and reducing the residual NAPL. Therefore, vadose zone vapor recovery was 
expected to occur during the MPE operation.  

The vapor flow rate estimates and radius of influence were determined on the basis of the 
results of the pilot study. The vacuum blower size can be modified during the design of a 
full-scale system, if warranted, to allow several recovery wells to be placed online to achieve 
the required radius of influence of soil vapor extraction (SVE).  
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1.1.4.4 Air Emission 
Air emissions from the MPE system were treated with an electric catalytic oxidizer. The 
catalytic oxidizer burns VOCs to form carbon dioxide and water vapor. Air samples were 
collected from the MPE system at sampling ports prior to and after oxidation. Table 5 
presents laboratory results from this effort.  

1.1.5 MPE System Controls  
The MPE system was equipped with an air/liquid separator, liquid ring vacuum pump, 
LPAS, product recovery tank, water seal tank, and a product-holding tank. A vacuum relief 
valve to protect the pump was installed on the inlet to the blower per manufacturer 
recommendations. 

The system control panel provides interlocking controls for the liquid ring vacuum pump, 
air stripper sump high water level alarm sensor, air stripper low pressure blower switch, 
air/liquid separator high level alarm, liquid ring water seal tank low level, product recovery 
tank high level alarm, and product tank high level alarm. If any of the high-level alarm 
sensors are activated, operation of the liquid ring vacuum pump will be shut down. The 
system can only be started manually after the problem has been identified and corrected. 
Pump system sensors and controls are summarized below. 

The vapor flow rate, free product recovery rate and groundwater flow rate from each MPE 
recovery well was controlled by a gate valve position at each MPE recovery well. Air 
entrainment from the MPE recovery wells was monitored by a clear PVC sight tube.  

The recovered product included free product, groundwater, and soil vapors. Conventional 
flow meters are unable to measure two-phase flows for individual recovery wells so total 
system groundwater flow was measured with a flow meter on the LPAS discharge line.  

The air/liquid separator tank was equipped with various sensors. The air/liquid separator 
tank transfer pump is controlled by a float-type high-pump on and low-pump off sensor. In 
addition, the air/liquid separator tank was equipped with a float sensor capable of 
detecting the presence of free product and activating a solenoid valve to remove any 
accumulated free product.  

The product recovery tank was equipped with a high level alarm (system shut down), and a 
high level pump-on and low level pump-off switch. The high level pump activates the 
product transfer pump to transfer free product from the product recovery tank to the 
product holding tank. The product holding tank was equipped with a high level full 
indication and a high-level alarm switch.  

A pair of 600-gallon water seal tanks were plumbed directly to the liquid ring pump and 
continuously fed treated groundwater to the pump for cooling purposes. Periodically, water 
was transferred manually from the other treated groundwater storage tanks to replenish the 
water supply since potable water was not available onsite. 

Vacuum and temperature gauges were installed at the inlet of the air/water separator tank 
and liquid ring vacuum pump. Pressure and temperature gauges were installed at the liquid 
ring vacuum pump outlet and were used to monitor the liquid ring pump performance. 
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Vacuum gauges were temporarily installed upstream of the air/water flow valves to 
monitor the vacuum induced at each of the MPE recovery wells and at the other monitoring 
wells onsite to determine the radius of influence of the recovery wells. These data are 
presented in Table 3. 

Results presented in Table 3 confirm that a vacuum was induced approximately 60 and 70 
feet from the MPE system at monitoring wells MW-02 and MW-07, respectively, which are 
well beyond the extent of the free product pool. These readings indicate that the MPE 
system induced a radius of influence out at least to MW-02 and MW-07, which are the two 
furthest monitoring points from the extraction system and MW-01.  

1.2 Pilot Study Results 
1.2.1 Start-up Procedures and Tests  
Setup procedures included equipment and personnel mobilization to the site, installation 
and setup of the mobile treatment system, and installation of vacuum monitoring points. 
Groundwater levels and the depth of free product were recorded at all monitoring wells 
prior to startup. Upon completion of the system setup, a trial run was performed to verify 
the effluent water quality. This was performed prior to full-scale pilot operation because 
free product was detected and so treated groundwater effluent quality could be verified 
prior to the disposal of the treated groundwater. The samples were analyzed for BTEX, 
TPH-DRO, TPH-GRO, and O&G after startup, at the middle of the test, and prior to system 
shutdown.  

A drop tube was inserted into the two source area monitoring wells (MW-01 and MW-05) 
used as the MPE system extraction points. Existing monitoring wells MW-02, MW-03, MW-
04, MW-06, MW-07, and MW-08 were used as vacuum monitoring points later in the pilot 
test. The existing monitoring wells used as vacuum monitoring points are located at 
intervals of approximately 10, 15, 20, 40, and 60 ft from the extraction wells. The multi-phase 
mobile system was activated and, after treatment, the effluent was discharged into the 
groundwater holding tanks. The monitoring points were connected to water-filled 
magnehelic gauges to monitor the induced vacuum. The trial was run until the groundwater 
holding tanks reached their maximum capacity.  

1.2.2 System Performance 
When CH2M HILL’s subcontractor, TSG Water Services, mobilized to the site on June 6, 
2002, to perform the MPE system electrical connections, the service from the MOV was 
disconnected. After minor corrections to some electrical connections, the system came online 
and was fully functional by mid-day on June 13, 2002. 

Water from Camp Garcia was delivered to the site on an as-needed basis throughout 
implementation of the MPE pilot study. 

Once the MPE system was fully operational and a full vacuum was induced, the knockout 
tank began to fill with a mixture of emulsified free product and groundwater. The material 
had the appearance, texture, and odor of a diesel fuel/waste motor oil mixture. Effluent 
samples removed from the holding tank under the LPAS found relatively clear water with 
no apparent diesel odor, but the sample contained a light oil sheen on the surface after 
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sitting for a few minutes. Therefore, a 100-micron coalescing bag filter system was installed 
to remove the oil particles from the treated effluent.  

The MPE unit went online on June 25, 2002, and groundwater accumulated in the knockout 
tank at a rate of approximately 0.25 to 0.5 gpm from the combined vacuum hoses connected 
to monitoring wells MW-01 and MW-05. The initial samples collected indicated that all 
constituents of concern, BTEX, DRO, and GRO were non-detect. The only analyte detected 
was O&G, which had values of 12.0 mg/L. Though O&G was not a COC with this site, the 
PREQB and the U.S. Navy opted to be conservative and not discharge groundwater effluent 
that contained O&G values of more than 10.0 mg/L. Field measurement estimates recorded 
during operations indicate that the MPE system recovered groundwater at an average rate 
of approximately 0.216 gpm over the study period. Following evaporation losses, 
approximately 11,000 gallons were left for disposal following treatment in the LPAS.  

The treated water was discharged from the temporary holding tanks after a series of 
consistent laboratory results indicated that the stored water was sufficiently treated prior to 
discharge onsite. Treated water was discharged at the surface in a grassy area adjacent to 
the site over a period of 3 days under the supervision of field staff. No petroleum sheen or 
odor was noted during the discharge.  

1.2.3 Pilot Study Analytical Data Summary 
Analytical data were collected from three locations during execution of the MPE pilot study: 
oxidizer stack (before and after oxidizer), water tank (post treatment), and effluent water 
(for disposal purposes). Essential to the requirements for this study, sample data were 
examined from the water tank and are presented in Table 4.  

According to the data collected, the MPE system successfully functioned according to the 
operating criteria set forth by PREQB. A summary of the results is as follows: 

• DRO and GRO both were removed during the study period. A slight peak occurred with 
DRO in the midterm sample, but later was non-detect. 

• BTEX compounds were essentially non-detect throughout the study period. These 
compounds were stripped and oxidized by the MPE unit. 

• O&G was an unforeseen constituent, as mentioned in previous sections. Sample data 
were inconsistent although a coalescing bag filter was used to remove the O&G. Other 
sample results taken from tanks prior to discharge found actual O&G concentrations 
varying between 9 and 11 mg/L. 

Air samples were collected to document the amount of free product stripped and consumed 
as it passed through the catalytic oxidizer. As Table 5 illustrates, the LPAS unit on the MPE 
system was very effective in driving the dissolved volatile and semi-volatile contaminants 
from the water and into the air stream and in removing the BTEX compounds from the air 
stream prior to it passing through the final polishing in the catalytic oxidizer. A TPH C6-C10 
(GRO) value of 15.9 mg/m3 was noted in the air sample collected from the sampling port 
following oxidation and prior to discharge to the atmosphere. The TPH C6-C10 
concentrations prior to oxidation was 38.8, indicating an approximate 59-percent 
concentration reduction for this analyte. All other sampled analytes were recorded as non-
detect at the laboratory instrument method detection limit.  

9 of 15

rnagy
Rectangle



MULTI-PHASE VACUUM EXTRACTION PILOT STUDY 

TPA/MULTI-PHASE VACUUM EXTRACTION PILOT STUDY.DOC 1-9 

 

TABLE 1 
Summary of Product Gauging Events at AOC E 
Former NASD, Vieques, Puerto Rico 

Location Gauging Instrument 

Product Thickness 
-May 2002  

(pre Pilot Test) 

Product Thickness 
– August 2002  
post Pilot Test) 

Product Thickness – 
August 2003 

MW-01 Oil-water interface probe 0.48 ft ND Between 0.25 and 0.5 ft 
MW-05 Oil-water interface probe 0.24 ft ND ND 

ND Free phase hydrocarbon accumulation not detected  
 

TABLE 2 
Estimation of NAPL Mass at AOC E 
Former NASD, Vieques, Puerto Rico 

Plume 
Type 

Length  
(ft) 

Width 
(ft) 

Geometric 
Shape 

Estimated 
Area 
(ft2 ) 

NAPL 
Thicknessa 

(ft) 

Estimated 
Volume  

(gal) 

Estimated 
Mass  
(lbs) 

NAPL 20 15 Elliptical 236 0.36 57.0 409.0 

Estimated Maximum Recoverable NAPL Mass (lbs) b  205.0 

Volume = (Area)(Average NAPL Thickness)(porosity)(7.48 gal/ft3)/Correction factor based on soil type 

Mass = [Volume (gal)] [Density (lb/gal)] 

a Based on the observed average NAPL thickness in monitor wells MW-01 and MW-05 

b Mass of recoverable NAPL is assumed to represent approximately 50 percent of total estimated 
 NAPL mass; however, this could be higher or lower. 

Reference: USEPA, September 1996  
 

TABLE 3 
MPE Pilot Study Vacuum Gauge Readings, August 13-14, 2002  
AOC E Remedial investigation 

Monitoring 
Well ID Date  Time 

Vacuum (inches 
of H2O) 

Vacuum (mm of 
Hg) 

Vacuum 
(psi) 

Distance from 
MW 01 (ft) 

01a 8/13/02 18:35 - - - - 
02 8/13/02 18:35 0.55 1.028 2.861 60 
03b 8/14/02 10:00 0.00 0.000 0.000 18 
04 8/13/02 20:00 0.47 0.878 2.445 15 
05 8/14/02 09:50 0.43 0.804 2.237 9 
06 8/14/02 08:30 0.06 0.112 0.312 43 
07 8/14/02 10:40 0.02 0.037 0.104 70 
08c 8/14/02 10:00 0.00 0.000 0.000 40 

a  Extraction well under vacuum, no reading collected 
b  Well head under water, no reading collected 
c  Actual gauge readings 
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TABLE 4 
Analytical Results from Effluent Water Samples taken from the MPE System  
Pilot Study, AOC E Remedial Investigation, Former NASD, Vieques, Puerto Rico 

   MPE System Sampling Dates 

Analyte Units Method 6/15/02 07/10/02 08/14//02a 
GRO TPH C6 – C10 mg/L 8015 ND 0.012 J ND 
DRO TPH C10 – C28 mg/L 8015 2.6 20.5 J ND 
O&G mg/L 1664A 10.7 88.9 136 
Benzene µg/L 8260 ND 0.36 ND 

Toluene µg/L 8260 ND 1 U ND 

Ethylbenzene µg/L 8260 ND 1 U ND 

O – Xylene µg/L 8260 ND 2.2b ND 

p, m – Xylene µg/L 8260 ND -- ND 

a BTEX 8/14/02 samples were analyzed by Method 8021. 
b Value represents total xylenes. 
J  Indicates estimated value. 
U Indicates the analyte was analyzed for but not detected. 
ND Non-detect 

 

TABLE 5 
Analytical Results from Air Samples taken from the MPE System during the Pilot Study Startup  
AOC E Remedial Investigation, Former NASD, Vieques, Puerto Rico 

Air Sampling Location 

Analyte Units Method 
Before 

Oxidizer After Oxidizer 
TPH C6-C10  mg/m3 18 38.8 15.9 
Benzene mg/m3 18 ND ND 
Toluene mg/m3 18 ND ND 
Ethylbenzene mg/m3 18 ND ND 
o-Xylene mg/m3 18 ND ND 
p,m-Xylene mg/m3 18 2.4 ND 
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FIGURE 1
Free Phase Hydrocarbon Plume Map Prior to MPE Pilot Study, AOC E

Former NASD, Vieques, Puerto Rico
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FIGURE 2
Free Phase Hydrocarbon Plume Map Post to MPE Pilot Study, AOC E

Former NASD, Vieques, Puerto Rico
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FIGURE 3
Simplified Schematic of MPE System

Former NASD, Vieques, Puerto Rico
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FIGURE 4
Detailed Design Drawing of Multi-Phase Extraction System

AOC E (UST Site 2016), Former NASD, Vieques, Puerto Rico
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 Appendix I 
Survey Data 



2000 (PA/SI) Field Investigation Survey Data - Surveyed 2000
Survey Data in UTM NAD 83 (m), Lat/Long, and Elevation in Meters and Feet

Location ID Northing Easting Latitude Longitude  Top of Casing 
Elevation (m)

 Top of Casing 
Elevation (ft)

MW-01 232797.520 2005684.767 18 7' 24.702" N 65 31' 30.540" W 13.390 43.93
MW-02 232790.248 2005701.614 18 7' 25.247" N 65 31' 30.795" W 13.009 42.68
MW-03 232799.796 2005679.684 18 7' 24.538" N 65 31' 30.460" W 13.429 44.06
MW-04 232793.297 2005687.006 18 7' 24.773" N 65 31' 30.684" W 13.289 43.60
MW-05 232798.483 2005687.310 18 7' 24.785" N 65 31' 30.508" W 13.509 44.32
MW-06 232808.824 2005691.678 18 7' 24.932" N 65 31' 30.159" W 13.515 44.34

2002 (RI) Field Investigation Survey Data - Horizontal Coordinates Surveyed March 20071

Survey Data in UTM NAD 83 (m), Lat/Long, and Elevation in Meters and Feet

Location ID Northing Easting Latitude Longitude  Top of Casing 
Elevation (m)

 Top of Casing 
Elevation (ft)

MW-07 232778 2005704 18 7' 25.319" N 65 31' 31.212" W 13.231* 43.41*
MW-08 232792 2005698 18 7' 25.130" N 65 31' 30.734" W 13.119* 43.04*

Soil Boring Locations from 1998 Site Characterization, 2002 RI, and 2005 Supplemental  RI 
ArcGIS Data in UTM NAD 83 (m) and Lat/Long.

Location ID Northing Easting Latitude Longitude  Top of Casing 
Elevation (m)

 Top of Casing 
Elevation (ft)

SB01 2005686 232797 18 7' 24.742" N 65 31' 30.558" W NA NA
SB02 2005702 232790 18 7' 25.259" N 65 31' 30.803" W NA NA
SB03 2005681 232789 18 7' 24.576" N 65 31' 30.828" W NA NA
SB04 2005691 232811 18 7' 24.911" N 65 31' 30.084" W NA NA
SB05 2005679 232800 18 7' 24.516" N 65 31' 30.453" W NA NA
SB06 2005697 232783 18 7' 25.093" N 65 31' 31.039" W NA NA
SB07 2005683 232800 18 7' 24.646" N 65 31' 30.455" W NA NA
SB08 2005696 232795 18 7' 25.066" N 65 31' 30.631" W NA NA
SB09 2005688 232797 18 7' 24.807" N 65 31' 30.559" W NA NA
SB10 2005684 232798 18 7' 24.678" N 65 31' 30.523" W NA NA
SB11 2005685 232796 18 7' 24.709" N 65 31' 30.591" W NA NA
SB12 2005686 232799 18 7' 24.743" N 65 31' 30.490" W NA NA

SS/SB13 2005689 232797 18 7' 24.840" N 65 31' 30.559" W NA NA
SS/SB14 2005687 232796 18 7' 24.774" N 65 31' 30.592" W NA NA
SS/SB15 2005688 232792 18 7' 24.805" N 65 31' 30.729" W NA NA
SS/SB16 2005695 232797 18 7' 25.035" N 65 31' 30.562" W NA NA

SS17 2005696 232817 18 7' 25.076" N 65 31' 29.883" W NA NA
SS18 2005689 232800 18 7' 24.841" N 65 31' 30.457" W NA NA
SS19 2005684 232806 18 7' 24.681" N 65 31' 30.251" W NA NA

Notes:
MW-01 thru MW-06 were surveyed by a license Surveyor in 2000.
1 Horizontal coordinates were obtained by CH2M HILL in 2007 using a hand held GPS for MW-07 and MW-08.
* Elevation was surveyed by a CH2M HILL Licensed Surveyor in 2002.
Soil boring location horizontal coordinates obtained from an aerial using ArcGIS. 
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Appendix J 
1996 IDW Disposal Information 
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Appendix J 
1996 IDW Disposal Information 

















 

Appendix J 
2004 IDW Disposal Information 

































































 

Appendix J 
2006 IDW Disposal Information 
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Appendix K 
Habitat Characterization Report 



















































































 

Appendix L 
Laboratory Data 



Appendix L 
Laboratory Data – Surface Soil 



West Vieques - AOC-E
Validated Surface Soil

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,1,2,2-Tetrachloroethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,1,2-Trichloroethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,1-Dichloroethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,1-Dichloroethene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,2,4-Trichlorobenzene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,2-Dibromo-3-chloropropane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,2-Dibromoethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,2-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,2-Dichloroethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,2-Dichloropropane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,3-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
1,4-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
2-Butanone 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 11 UJ 10 UJ 10 UJ
2-Hexanone 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
4-Methyl-2-pentanone 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Acetone 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Benzene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Bromodichloromethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Bromoform 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Bromomethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Carbon disulfide 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Carbon tetrachloride 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Chlorobenzene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Chloroethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Chloroform 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Chloromethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Cyclohexane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Dibromochloromethane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Dichlorodifluoromethane (Freon-12) 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Ethylbenzene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Isopropylbenzene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Methyl acetate 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Methyl-tert-butyl ether (MTBE) 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Methylcyclohexane 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Methylene chloride 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Styrene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Tetrachloroethene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Toluene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Trichloroethene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Trichlorofluoromethane(Freon-11) 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Vinyl chloride 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
Xylene, total 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
cis-1,2-Dichloroethene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
cis-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
trans-1,2-Dichloroethene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U
trans-1,3-Dichloropropene 10 U 10 U 10 U 10 U 10 U 11 U 10 U 10 U

Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated

11/30/05

WAE-SO16
WAE-SS16-0002

12/01/05

WAE-SO19
WAE-SS19-0002

11/30/0511/30/05

WAE-SO18
WAE-SS18-0002

11/30/05
WAE-SS17P-0002

WAE-SO17
WAE-SS17-0002

WAE-SO15
WAE-SS15-0002

12/01/05

WAE-SO13
WAE-SS13-0002

11/30/05

WAE-SO14
WAE-SS14-0002

11/30/05
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West Vieques - AOC-E
Validated Surface Soil

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

11/30/05

WAE-SO16
WAE-SS16-0002

12/01/05

WAE-SO19
WAE-SS19-0002

11/30/0511/30/05

WAE-SO18
WAE-SS18-0002

11/30/05
WAE-SS17P-0002

WAE-SO17
WAE-SS17-0002

WAE-SO15
WAE-SS15-0002

12/01/05

WAE-SO13
WAE-SS13-0002

11/30/05

WAE-SO14
WAE-SS14-0002

11/30/05

Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
2,2'-Oxybis(1-chloropropane) 350 UJ 360 UJ 360 UJ 370 UJ 360 UJ 360 UJ 350 UJ 370 UJ
2,4,5-Trichlorophenol 880 U 900 U 900 U 920 U 900 U 900 U 890 U 930 U
2,4,6-Trichlorophenol 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
2,4-Dichlorophenol 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
2,4-Dimethylphenol 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
2,4-Dinitrophenol 880 U 900 U 900 U 920 U 900 U 900 U 890 U 930 U
2,4-Dinitrotoluene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
2,6-Dinitrotoluene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
2-Chloronaphthalene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
2-Chlorophenol 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
2-Methylnaphthalene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
2-Methylphenol 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
2-Nitroaniline 880 U 900 U 900 U 920 U 900 U 900 U 890 U 930 U
2-Nitrophenol 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
3,3'-Dichlorobenzidine 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
3-Nitroaniline 880 U 900 U 900 U 920 U 900 U 900 U 890 U 930 U
4,6-Dinitro-2-methylphenol 880 U 900 U 900 U 920 U 900 U 900 U 890 U 930 U
4-Bromophenyl-phenylether 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
4-Chloro-3-methylphenol 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
4-Chloroaniline 350 UJ 360 UJ 360 UJ 370 UJ 360 UJ 360 UJ 350 UJ 370 UJ
4-Chlorophenyl-phenylether 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
4-Methylphenol 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
4-Nitroaniline 880 U 900 U 900 U 920 U 900 U 900 U 890 U 930 U
4-Nitrophenol 880 U 900 U 900 U 920 U 900 U 900 U 890 U 930 U
Acenaphthene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Acenaphthylene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Acetophenone 350 U 360 U 360 U 370 U 360 U 88 J 350 U 370 U
Anthracene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Atrazine 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Benzaldehyde 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Benzo(a)anthracene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Benzo(a)pyrene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Benzo(b)fluoranthene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Benzo(g,h,i)perylene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Benzo(k)fluoranthene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Butylbenzylphthalate 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Caprolactam 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Carbazole 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Chrysene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Di-n-butylphthalate 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Di-n-octylphthalate 350 U 360 U 360 U 370 U 350 J 360 U 350 U 370 U
Dibenz(a,h)anthracene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Dibenzofuran 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Diethylphthalate 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Dimethyl phthalate 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Fluoranthene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Fluorene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Hexachlorobenzene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Hexachlorobutadiene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Hexachlorocyclopentadiene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Hexachloroethane 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Indeno(1,2,3-cd)pyrene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Isophorone 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Naphthalene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Nitrobenzene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Pentachlorophenol 880 U 900 U 900 U 920 U 900 U 900 U 890 U 930 U
Phenanthrene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Phenol 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
Pyrene 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
bis(2-Chloroethoxy)methane 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
bis(2-Chloroethyl)ether 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
bis(2-Ethylhexyl)phthalate 350 U 360 U 360 U 370 U 76 J 330 J 350 U 370 U
n-Nitroso-di-n-propylamine 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U
n-Nitrosodiphenylamine 350 U 360 U 360 U 370 U 360 U 360 U 350 U 370 U

Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
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West Vieques - AOC-E
Validated Surface Soil

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

11/30/05

WAE-SO16
WAE-SS16-0002

12/01/05

WAE-SO19
WAE-SS19-0002

11/30/0511/30/05

WAE-SO18
WAE-SS18-0002

11/30/05
WAE-SS17P-0002

WAE-SO17
WAE-SS17-0002

WAE-SO15
WAE-SS15-0002

12/01/05

WAE-SO13
WAE-SS13-0002

11/30/05

WAE-SO14
WAE-SS14-0002

11/30/05

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 3.5 U 3.6 U 2.1 J 3.7 U 3.6 U 3.6 U 3.5 U 3.7 U
4,4'-DDE 3.5 U 3.6 U 3.6 U 3.7 U 8.4 8 3.5 U 3.7 U
4,4'-DDT 3.5 U 3.6 U 3.6 U 3.7 U 3.5 J 3.6 3.5 U 3.7 U
Aldrin 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.9 U
Aroclor-1016 35 U 36 U 36 U 37 U 36 U 36 U 35 U 37 U
Aroclor-1221 71 U 73 U 73 U 74 U 73 U 73 U 72 U 75 U
Aroclor-1232 35 U 36 U 36 U 37 U 36 U 36 U 35 U 37 U
Aroclor-1242 35 U 36 U 36 U 37 U 36 U 36 U 35 U 37 U
Aroclor-1248 35 U 36 U 36 U 37 U 36 U 36 U 35 U 37 U
Aroclor-1254 35 U 36 U 36 U 37 U 36 U 36 U 35 U 37 U
Aroclor-1260 35 U 36 U 36 U 37 U 36 U 36 U 12 J 37 U
Dieldrin 3.5 U 3.6 U 3.6 U 3.7 U 3.6 U 3.6 U 3.5 U 3.7 U
Endosulfan I 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.9 U
Endosulfan II 3.5 U 3.6 U 3.6 U 3.7 U 3.6 U 3.6 U 3.5 U 3.7 U
Endosulfan sulfate 3.5 U 3.6 U 3.6 U 3.7 U 3.6 U 3.6 U 3.5 U 3.7 U
Endrin 3.5 U 3.6 U 3.6 U 3.7 U 3.6 U 3.6 U 3.5 U 3.7 U
Endrin aldehyde 3.5 U 3.6 U 3.6 U 3.7 U 3.6 U 3.6 U 3.5 U 3.7 U
Endrin ketone 3.5 U 3.6 U 3.6 U 3.7 U 3.6 U 3.6 U 3.5 U 3.7 U
Heptachlor 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.9 U
Heptachlor epoxide 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.9 U
Methoxychlor 18 U 18 U 18 U 19 U 18 U 18 U 18 U 19 U
Toxaphene 180 U 180 U 180 U 190 U 180 U 180 U 180 U 190 U
alpha-BHC 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.9 U
alpha-Chlordane 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.9 U
beta-BHC 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.9 U
delta-BHC 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.9 U
gamma-BHC (Lindane) 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.9 U
gamma-Chlordane 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.9 U
Total Metals (MG/KG)
Aluminum 9,650 10,600 7,640 7,560 5,950 5,840 10,500 10,100
Antimony 0.34 J 0.56 J 0.59 J 0.35 J 0.41 J 0.42 J 0.64 J 0.51 J
Arsenic 0.36 J 1.1 U 1.1 U 0.53 J 1.1 U 1.1 U 0.34 J 1.1 U
Barium 79.3 74 40.5 63.4 65.8 58.9 79.1 56
Beryllium 0.54 U 0.55 U 0.55 U 0.56 U 0.54 U 0.54 U 0.54 U 0.56 U
Cadmium 0.82 0.55 U 0.55 U 0.56 U 0.54 U 0.54 U 0.58 0.56 U
Calcium 7,190 5,700 9,020 8,970 2,220 J 2,280 J 7,260 2,520 J
Chromium 13.1 14.7 11.7 7 5.4 R 4.9 R 18.7 6
Cobalt 9.1 8.7 7.1 6.7 7.4 6.7 9.7 7.3
Copper 51.9 29.6 24.3 20.2 17.5 16.5 38.6 21.1
Cyanide 2.7 U 2.7 U 2.7 U 2.8 U 2.7 U 2.7 U 2.7 U 2.8 U
Iron 15,800 18,500 13,800 11,200 9,780 9,690 18,800 13,800
Lead 29.9 J 11.6 J 30.2 J 52.1 J 6.6 J 6.4 J 19.7 J 2.9 J
Magnesium 3,090 3,320 3,740 1,680 R 1,200 R 1,470 R 4,010 2,290 R
Manganese 605 479 382 480 730 662 569 397
Mercury 0.028 J 0.11 U 0.11 U 0.027 J 0.11 U 0.11 U 0.11 U 0.11 U
Nickel 7.3 J 6.4 J 7 J 3.7 J 4.7 J 4.2 J 8 J 4 J
Potassium 1,020 1,500 566 779 855 749 1,170 1,060
Selenium 3.7 U 3.8 U 3.8 U 3.9 U 3.8 U 3.8 U 3.8 U 3.9 U
Silver 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
Sodium 110 J 86.2 J 171 J 86.7 J 61.8 J 69.8 J 116 J 77 J
Thallium 0.54 U 0.55 U 0.55 U 0.56 U 0.54 U 0.54 U 0.54 U 0.56 U
Vanadium 44 53 42.1 31.9 26.1 25.2 55.3 35.9
Zinc 82.7 57.1 30.9 40.2 26.4 25.7 60.7 25.8
Wet Chemistry (MG/KG)
Total organic carbon (TOC) 7,340 2,320 3,110 3,390 3,330 3,300 7,010 2,750
Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range 11 U 11 U 54 U 11 11 U 11 U 11 U 11 U
TPH-gas range 0.53 U 0.54 U 0.54 U 0.56 U 0.54 U 0.54 U 0.54 U 0.56 U
TPH-oil range 70 J 51 J 250 U 270 J 21 U 20 U 190 J 46 J

Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
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West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2,2-Tetrachloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1-Dichloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloropropane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Butanone NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methyl-2-pentanone NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U NA NA NA 5.2 U NA 0.31 J 6.4 UJ
Bromodichloromethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromoform NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromomethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon disulfide NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon tetrachloride NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloroform NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chloromethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyclohexane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibromochloromethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dichlorodifluoromethane (Freon-12) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 50 U 50 U 240 50 U 50 U 50 U 50 U 50 U 50 U NA NA NA 5.2 U NA 0.25 J 6.4 UJ
Isopropylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl acetate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl-tert-butyl ether (MTBE) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylcyclohexane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene chloride NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U NA NA NA 5.2 U NA 6.8 UJ 6.4 UJ
Trichloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichlorofluoromethane(Freon-11) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinyl chloride NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Xylene, total 150 U 150 U 6,700 150 U 150 U 150 U 150 U 150 U 150 U NA NA NA 5.2 U NA 6.8 UJ 6.4 UJ
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
cis-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
trans-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
trans-1,3-Dichloropropene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution

2016-SB2-B 2016-SB5-A 2016-SB5-B2016-SB1-A 2016-DUPE1 2016-SB1-B 2016-SB2-A 2016-SB4
8/6/98

NDAEMW02

8/4/98 8/19/98

2016-SB3 2016-SB4

8/7/98 8/13/98

NDAEMW03NDAEMW01
2016-SB3

8/4/98 8/4/98 8/10/98 8/5/98 05/21/02 05/21/02 05/21/02 05/21/02 05/17/02 05/23/02 05/23/02
DSSB7-2 DSSB08-32 DSSB08-46DSSB06-12 DSSB06-14 FD205-14 DSSB06-44

AOCE-SB-06 AOCE-SB-07 AOCE-SB-08
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West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Isopropylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2 J 4,150 J 2,560 J 491 U 25.8 J NA NA 5.4 U 5.2 U 4.7 U 4.6 U 5.4 U 5.2 U 1.7 J 580 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

22.1 J 14,200 8,590 J 2,160 1,470 J NA NA 5.4 U 5.2 U 4.7 U 4.6 U 0.19 J 5.2 U 38.6 J 284 J
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.2 J 2,750 J 1,890 J 220 J 1,070 J NA NA 5.4 U 5.2 U 4.7 U 4.6 U 5.4 U 5.2 U 1.1 J 53.3 J
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
119 J 90,600 55,500 J 17,000 11,100 J NA NA 5.4 U 5.2 U 4.7 U 4.6 U 5.4 U 5.2 U 18.7 J 4,010
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

05/29/02 05/29/0205/17/02 05/17/02 05/30/0205/28/02 05/28/02 05/28/02 05/30/0205/28/02 05/29/02 05/29/02 05/29/0205/28/02
DSSB12-28 DSSB12-42DSSB11-28 DSSB12-12 DSSB12-26DSSB09-22 DSSB09-28

05/29/02
DSSB11-12DSSB10-24 DSSB10-30 DSSB10R-12 DSSB10R-24DSSB09-12 FD305-2802DSSB09-42

AOCE-SB-10 AOCE-SB-11 AOCE-SB-12AOCE-SB-09
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West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Isopropylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution

10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 2 J 3 J 12 10 U 54 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 UJ 11 U 10 U 10 U 10 UJ 10 UJ 10 UJ 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
5 J 11 U 12 U 21 U 10 U 10 U 10 U 10 U 10 U

10 U 11 U 26 70 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4 J 17 91 2,700 10 U 230 10 U 10 U 10 U
2 J 8 J 11 37 10 U 370 10 U 10 U 10 U

10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 4 J 10 U 10 U
2 J 11 U 25 47 10 U 220 10 U 10 U 10 U

10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 18 37 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 UJ
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 520 18,000 10 U 520 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

WAE-SO16
WAE-SB16-0406

12/05/05

WAE-SO13 WAE-SO14
WAE-SB14-4446

12/12/05

WAE-SO15
WAE-SB15-0406R

12/05/05
WAE-SB14-0406

12/01/05
WAE-SB14-4244

12/12/05
WAE-SB13-3234

12/14/05
WAE-SB13-3436

12/14/05
WAE-SB13-0406R

12/12/05
WAE-SB13P-0406R

12/12/05
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West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

2016-SB2-B 2016-SB5-A 2016-SB5-B2016-SB1-A 2016-DUPE1 2016-SB1-B 2016-SB2-A 2016-SB4
8/6/98

NDAEMW02

8/4/98 8/19/98

2016-SB3 2016-SB4

8/7/98 8/13/98

NDAEMW03NDAEMW01
2016-SB3

8/4/98 8/4/98 8/10/98 8/5/98 05/21/02 05/21/02 05/21/02 05/21/02 05/17/02 05/23/02 05/23/02
DSSB7-2 DSSB08-32 DSSB08-46DSSB06-12 DSSB06-14 FD205-14 DSSB06-44

AOCE-SB-06 AOCE-SB-07 AOCE-SB-08

Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,2'-Oxybis(1-chloropropane) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dichlorophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dimethylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-Dinitrotoluene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,6-Dinitrotoluene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chloronaphthalene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Chlorophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylnaphthalene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitroaniline NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Nitrophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3,3'-Dichlorobenzidine NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3-Nitroaniline NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Bromophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chloroaniline NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Chlorophenyl-phenylether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitroaniline NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Nitrophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetophenone NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Atrazine NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzaldehyde NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Butylbenzylphthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Caprolactam NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-butylphthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-octylphthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenz(a,h)anthracene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzofuran NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dimethyl phthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorobutadiene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachlorocyclopentadiene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Hexachloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Isophorone NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nitrobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pentachlorophenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenol NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Chloroethoxy)methane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Chloroethyl)ether NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
n-Nitroso-di-n-propylamine NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
n-Nitrosodiphenylamine NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution
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West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

O C ( G/ G)Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution

05/29/02 05/29/0205/17/02 05/17/02 05/30/0205/28/02 05/28/02 05/28/02 05/30/0205/28/02 05/29/02 05/29/02 05/29/0205/28/02
DSSB12-28 DSSB12-42DSSB11-28 DSSB12-12 DSSB12-26DSSB09-22 DSSB09-28

05/29/02
DSSB11-12DSSB10-24 DSSB10-30 DSSB10R-12 DSSB10R-24DSSB09-12 FD305-2802DSSB09-42

AOCE-SB-10 AOCE-SB-11 AOCE-SB-12AOCE-SB-09

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

O C ( G/ G)Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution

WAE-SO16
WAE-SB16-0406

12/05/05

WAE-SO13 WAE-SO14
WAE-SB14-4446

12/12/05

WAE-SO15
WAE-SB15-0406R

12/05/05
WAE-SB14-0406

12/01/05
WAE-SB14-4244

12/12/05
WAE-SB13-3234

12/14/05
WAE-SB13-3436

12/14/05
WAE-SB13-0406R

12/12/05
WAE-SB13P-0406R

12/12/05

360 U 360 U 330 J 310 J 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 UJ 380 U 360 UJ 380 U 380 U
910 U 910 U 950 U 3,600 U 930 U 940 U 910 U 940 U 950 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 U 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 U 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 U 380 U 380 U
910 UJ 910 UJ 950 UJ 3,600 UJ 930 U 940 UJ 910 U 940 UJ 950 UJ
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 U 380 U 380 U
77 J 360 U 6,000 5,200 370 U 1,200 360 UJ 380 U 380 U

360 U 360 U 380 U 1,400 U 370 U 380 U 360 U 380 U 380 U
910 UJ 910 U 950 UJ 3,600 U 930 U 940 UJ 910 UJ 940 U 950 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 U 380 U 380 U
360 UJ 360 UJ 380 UJ 1,400 UJ 370 U 380 UJ 360 UJ 380 UJ 380 UJ
910 U 910 UJ 950 U 3,600 UJ 930 U 940 U 910 UJ 940 U 950 U
910 U 910 U 950 U 3,600 U 930 U 940 U 910 U 940 U 950 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 U 380 U 380 U
360 U 360 U 380 U 1,400 U 370 UJ 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 U 380 U 380 U
910 UJ 910 UJ 950 UJ 3,600 UJ 930 U 940 UJ 910 UJ 940 UJ 950 UJ
910 UJ 910 U 950 UJ 3,600 U 930 U 940 UJ 910 UJ 940 U 950 U
360 U 360 U 380 U 1,400 U 370 U 140 J 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 78 J 360 UJ 380 U 380 U
360 UJ 360 UJ 380 UJ 1,400 UJ 370 U 380 UJ 360 UJ 380 U 380 U
360 UJ 360 UJ 380 UJ 1,400 UJ 370 U 380 UJ 360 UJ 380 U 380 U
360 U 360 U 100 J 1,400 U 370 U 130 J 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
84 J 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U

360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 210 J 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 130 J 1,400 U 370 U 130 J 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 130 J 1,400 U 370 U 160 J 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 190 J 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 UJ 360 UJ 380 UJ 1,400 UJ 370 U 380 UJ 360 UJ 380 UJ 380 UJ
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 3,500 3,100 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
910 U 910 U 950 U 3,600 U 930 U 940 U 910 U 940 U 950 U
360 U 360 U 590 600 J 370 U 560 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 U 380 U 380 U
360 U 360 U 230 J 1,400 U 370 U 320 J 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 99 J 630 700 J 370 U 660 120 J 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U
360 U 360 U 380 U 1,400 U 370 U 380 U 360 UJ 380 U 380 U

AOC E Final RI Report 2008/180357.RI.FR 6 - 12

   
 
  West Vieques - AOC-E 
Validated Subsurface Soil 
      Analytical Results

rnagy
Rectangle



West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

2016-SB2-B 2016-SB5-A 2016-SB5-B2016-SB1-A 2016-DUPE1 2016-SB1-B 2016-SB2-A 2016-SB4
8/6/98

NDAEMW02

8/4/98 8/19/98

2016-SB3 2016-SB4

8/7/98 8/13/98

NDAEMW03NDAEMW01
2016-SB3

8/4/98 8/4/98 8/10/98 8/5/98 05/21/02 05/21/02 05/21/02 05/21/02 05/17/02 05/23/02 05/23/02
DSSB7-2 DSSB08-32 DSSB08-46DSSB06-12 DSSB06-14 FD205-14 DSSB06-44

AOCE-SB-06 AOCE-SB-07 AOCE-SB-08

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDT NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aldrin NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1016 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1221 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1232 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1242 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1254 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1260 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan I NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan II NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan sulfate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin aldehyde NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin ketone NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Heptachlor epoxide NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methoxychlor NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toxaphene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
alpha-BHC NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
alpha-Chlordane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
beta-BHC NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
delta-BHC NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gamma-BHC (Lindane) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gamma-Chlordane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Metals (MG/KG)
Aluminum NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Antimony NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Beryllium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Calcium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cobalt NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cyanide NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Magnesium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mercury NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Nickel NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Potassium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution
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West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

O C ( G/ G)Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane
Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution

05/29/02 05/29/0205/17/02 05/17/02 05/30/0205/28/02 05/28/02 05/28/02 05/30/0205/28/02 05/29/02 05/29/02 05/29/0205/28/02
DSSB12-28 DSSB12-42DSSB11-28 DSSB12-12 DSSB12-26DSSB09-22 DSSB09-28

05/29/02
DSSB11-12DSSB10-24 DSSB10-30 DSSB10R-12 DSSB10R-24DSSB09-12 FD305-2802DSSB09-42

AOCE-SB-10 AOCE-SB-11 AOCE-SB-12AOCE-SB-09

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

O C ( G/ G)Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane
Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution

WAE-SO16
WAE-SB16-0406

12/05/05

WAE-SO13 WAE-SO14
WAE-SB14-4446

12/12/05

WAE-SO15
WAE-SB15-0406R

12/05/05
WAE-SB14-0406

12/01/05
WAE-SB14-4244

12/12/05
WAE-SB13-3234

12/14/05
WAE-SB13-3436

12/14/05
WAE-SB13-0406R

12/12/05
WAE-SB13P-0406R

12/12/05

3.6 U 3.6 U 3.8 U 3.6 U 3.7 U 3.8 U 3.6 U 3.8 U 3.8 U
3.6 U 1.5 J 3.8 U 3.6 U 3.7 U 3.8 U 7.8 3.8 U 3.8 U
3.6 U 3.6 U 3.8 U 3.6 U 3.7 U 3.8 U 9.2 3.8 U 3.8 U
1.9 U 1.9 U 2 U 1.1 J 1.9 U 1.9 U 1.9 U 1.9 U 2 U
36 U 36 U 38 U 36 U 37 U 38 U 36 U 38 U 38 U
74 U 74 U 77 U 73 U 75 U 76 U 74 U 76 U 77 U
36 U 36 U 38 U 36 U 37 U 38 U 36 U 38 U 38 U
36 U 36 U 38 U 36 U 37 U 38 U 36 U 38 U 38 U
36 U 36 U 38 U 36 U 37 U 38 U 36 U 38 U 38 U
36 U 36 U 38 U 36 U 15 J 38 U 36 U 38 U 38 U
36 U 36 U 38 U 36 U 37 U 38 U 36 U 38 U 38 U

3.6 U 3.6 U 3.8 U 3.6 U 3.7 U 3.8 U 3.6 U 3.8 U 3.8 U
1.9 U 1.9 U 2 U 1.8 U 1.9 U 1.9 U 1.9 U 1.9 U 2 U
3.6 U 3.6 U 3.8 U 3.6 U 3.7 U 3.8 U 3.6 U 3.8 U 3.8 U
3.6 U 3.6 U 3.8 U 3.6 U 3.7 U 3.8 U 3.6 U 3.8 U 3.8 U
3.6 U 3.6 U 3.8 U 3.6 U 3.7 U 3.8 U 3.6 U 3.8 U 3.8 U
3.6 U 3.6 U 2.1 J 3.6 U 3.7 U 3.8 U 3.6 U 3.8 U 3.8 U
3.6 U 3.6 U 3.8 U 3.6 U 3.7 U 3.8 U 4 R 3.8 U 3.8 U
1.9 U 1.9 U 2 U 1.8 U 1.9 U 1.9 U 1.9 U 1.9 U 2 U
1.9 U 1.9 U 2 U 1.8 U 1.9 U 1.9 U 1.9 U 1.9 U 2 U
19 U 19 U 20 U 18 U 19 U 19 U 19 U 19 U 20 U

190 U 190 U 200 U 180 U 190 U 190 U 190 U 190 U 200 U
1.9 U 1.9 U 5.3 JN 4.1 J 1.9 U 1.9 U 1.9 U 1.9 U 2 U
1.9 U 1.9 U 2 U 1.8 U 1.9 U 1.9 U 1.9 U 1.9 U 2 U
1.9 U 1.9 U 2 U 1.8 U 1.9 U 1.9 U 1.9 U 1.9 U 2 U
1.9 U 1.9 U 2 U 1.8 U 1.9 U 1.9 U 1.9 U 1.9 U 2 U
1.9 U 1.9 U 2 U 1.8 U 1.9 U 1.9 U 1.9 U 1.9 U 2 U
1.9 U 5 2 U 1.8 U 1.9 U 1.9 U 8.3 1.9 U 2 U

7,070 6,670 10,200 3,780 9,730 23,800 23,100 10,600 10,100
0.53 J 0.25 J 0.37 J 6.5 UJ 0.41 J 1.3 J 1.1 J 0.37 J 0.34 J
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 0.57 J 1.1 U 1.1 U 1.1 U

41.9 41.2 104 51.6 71.3 153 106 78.8 71.6
0.55 U 0.55 U 0.57 U 0.54 U 0.56 U 0.57 U 0.55 U 0.57 U 0.57 U
0.55 U 0.55 U 0.57 U 0.54 U 0.56 U 0.57 U 0.55 U 0.57 U 0.57 U

1,610 J 1,540 J 2,880 1,720 J 3,440 8,990 8,620 2,290 J 2,740 J
9.6 J 6.2 J 14.4 6.5 13.7 30 35.3 14.7 9.7
4.7 J 4.2 J 9.5 2.4 J 8.5 32.1 28.2 7.8 7.2

20.4 17 26.4 6 25.5 75.8 61 25.6 23.6
2.7 U 2.7 U 2.9 U 2.7 U 2.8 U 2.8 U 2.7 U 2.8 U 2.9 U

17,400 J 11,600 J 18,500 4,810 16,700 43,000 39,800 18,800 15,600
10.1 J 11.9 J 6 J 1.4 J 3.3 J 1.4 J 1.1 U 1.9 J 2.8 J

1,410 R 1,260 R 3,260 1,850 R 2,960 19,300 18,600 3,170 2,220 R
287 225 486 124 476 1,000 776 348 423

0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.12 U
4.3 J 2.6 J 5.8 J 2.2 J 5.6 J 21.5 J 16.9 J 4.9 J 4.5 J
930 830 525 J 481 J 1,500 55.6 J 63.4 J 1,160 1,320
3.8 U 3.8 U 4 U 3.8 U 4 U 4 U 3.8 U 4 U 4 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 0.29 J

67.7 J 74.8 J 150 J 120 J 423 J 177 J 159 J 154 J 101 J
0.55 U 0.55 U 0.57 U 0.54 U 0.56 U 0.57 U 0.55 U 0.57 U 0.57 U
35.7 32.8 66 8.9 46.9 125 121 53.5 41.5
31.4 27.6 58.8 12.9 42.6 68 61.8 26.9 25.6
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West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

2016-SB2-B 2016-SB5-A 2016-SB5-B2016-SB1-A 2016-DUPE1 2016-SB1-B 2016-SB2-A 2016-SB4
8/6/98

NDAEMW02

8/4/98 8/19/98

2016-SB3 2016-SB4

8/7/98 8/13/98

NDAEMW03NDAEMW01
2016-SB3

8/4/98 8/4/98 8/10/98 8/5/98 05/21/02 05/21/02 05/21/02 05/21/02 05/17/02 05/23/02 05/23/02
DSSB7-2 DSSB08-32 DSSB08-46DSSB06-12 DSSB06-14 FD205-14 DSSB06-44

AOCE-SB-06 AOCE-SB-07 AOCE-SB-08

Wet Chemistry (MG/KG)
Total organic carbon (TOC) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Petroleum Hydrocarbons (MG/KG)
Aliphatics C10-12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aliphatics C12-16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aliphatics C16-21 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aliphatics C21-35 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aliphatics C6-8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aliphatics C8-10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aromatics C10-12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aromatics C12-16 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aromatics C16-21 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aromatics C21-35 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aromatics C7-8 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Aromatics C8-10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Oil and Grease NA NA NA NA NA NA NA NA NA 63.1 U 59.4 U 63.7 U 98.8 J 116 J 95.1 J 65.1 U
Total recoverable TPH 520 390 36,000 230 80 380 87 430 590 NA NA NA NA NA NA NA
TPH-diesel range 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U NA NA NA NA NA NA NA
TPH-gas range 10 U 10 U 42,000 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA NA
TPH-oil range 50 U 50 U 2,400 50 U 50 U 50 U 50 U 50 U 50 U NA NA NA NA NA NA NA
Total Petroleum Hydrocarbons, C10-C28 NA NA NA NA NA NA NA NA NA 126 U 120 U 127 U 113 UJ 116 U 4.7 J 17.4 J
Total Petroleum Hydrocarbons, C12-C28 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Petroleum Hydrocarbons, C6-C10 NA NA NA NA NA NA NA NA NA 0.012 J 122 U 12,100 U 111 U 116 U 157 U 134 U
Total Petroleum Hydrocarbons, C6-C12 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution
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West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

O C ( G/ G)Wet Chemistry (MG/KG)
Total organic carbon (TOC)
Total Petroleum Hydrocarbons (MG/KG)
Aliphatics C10-12
Aliphatics C12-16
Aliphatics C16-21
Aliphatics C21-35
Aliphatics C6-8
Aliphatics C8-10
Aromatics C10-12
Aromatics C12-16
Aromatics C16-21
Aromatics C21-35
Aromatics C7-8
Aromatics C8-10
Oil and Grease
Total recoverable TPH
TPH-diesel range
TPH-gas range
TPH-oil range
Total Petroleum Hydrocarbons, C10-C28
Total Petroleum Hydrocarbons, C12-C28
Total Petroleum Hydrocarbons, C6-C10
Total Petroleum Hydrocarbons, C6-C12
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution

05/29/02 05/29/0205/17/02 05/17/02 05/30/0205/28/02 05/28/02 05/28/02 05/30/0205/28/02 05/29/02 05/29/02 05/29/0205/28/02
DSSB12-28 DSSB12-42DSSB11-28 DSSB12-12 DSSB12-26DSSB09-22 DSSB09-28

05/29/02
DSSB11-12DSSB10-24 DSSB10-30 DSSB10R-12 DSSB10R-24DSSB09-12 FD305-2802DSSB09-42

AOCE-SB-10 AOCE-SB-11 AOCE-SB-12AOCE-SB-09

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2,310 19,300 17,100 7,100 4,940 66.4 J 114 J 57 U 52.3 U 53 U 57.1 U 106 J 105 J 57.4 U 56.6 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
438 J 3,410 J 3,780 J 2,770 J 1,930 J 120 U 114 U 112 U 104 U 106 U 114 U 111 U 18.9 J 805 J 1,110 J
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.86 J 2,150 J 981 J 370 J 154 J 118 U 234 U 538 J 84.4 U 103 U 222 UJ 220 UJ 233 UJ 42 J 149 J
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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West Vieques - AOC-E
Validated Subsurface Soil 

Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

O C ( G/ G)Wet Chemistry (MG/KG)
Total organic carbon (TOC)
Total Petroleum Hydrocarbons (MG/KG)
Aliphatics C10-12
Aliphatics C12-16
Aliphatics C16-21
Aliphatics C21-35
Aliphatics C6-8
Aliphatics C8-10
Aromatics C10-12
Aromatics C12-16
Aromatics C16-21
Aromatics C21-35
Aromatics C7-8
Aromatics C8-10
Oil and Grease
Total recoverable TPH
TPH-diesel range
TPH-gas range
TPH-oil range
Total Petroleum Hydrocarbons, C10-C28
Total Petroleum Hydrocarbons, C12-C28
Total Petroleum Hydrocarbons, C6-C10
Total Petroleum Hydrocarbons, C6-C12
Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution

WAE-SO16
WAE-SB16-0406

12/05/05

WAE-SO13 WAE-SO14
WAE-SB14-4446

12/12/05

WAE-SO15
WAE-SB15-0406R

12/05/05
WAE-SB14-0406

12/01/05
WAE-SB14-4244

12/12/05
WAE-SB13-3234

12/14/05
WAE-SB13-3436

12/14/05
WAE-SB13-0406R

12/12/05
WAE-SB13P-0406R

12/12/05

2,890 3,480 3,170 7,400 1,500 5,070 1,740 1,940 1,390

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

8 J 9.4 J 310 490 J 11 U 340 26 J 11 U 11 U
0.11 J 0.12 J 8.1 11 0.56 U 8.3 1.1 0.57 U 0.57 U
140 J 180 J 1,300 J 2,800 J 12 U 2,600 J 460 J 11 U 11 U
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
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Laboratory Data – Groundwater 



West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freo NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromoethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichlorobenzene NA NA NA NA NA NA NA 1 U 1 U 1 U 3 4 1 U 1 U 1 U
1,2-Dichloroethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 32 1 U 1 U 1 U
1,2-Dichloroethene (total) NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U NA NA
1,2-Dichloropropane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone NA NA NA NA NA NA NA 5 R 5 R 5 R 5 U 5 UJ 5 U 5 U 5 U
2-Hexanone NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-pentanone NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone NA NA NA NA NA NA NA 5 R 5 R 5 R 12 5 U 10 5 U 5 U
Benzene 0.05 U 17 0.05 U 5 U 0.05 U 5 U 5 U 1 U 1 U 1 U 2 6 1 U 1 U 1 U
Bromochloromethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromoform NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon disulfide NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon tetrachloride NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chlorobenzene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroform NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Cyclohexane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibromochloromethane NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dichlorodifluoromethane (Freon-12) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 0.05 U 5 U 0.05 U 5 U 0.05 U 5 U 5 U 1 U 1 U 1 U 1 U 0.9 J 1 U 1 U 1 U
Isopropylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl acetate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methyl-tert-butyl ether (MTBE) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylcyclohexane NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene chloride NA NA NA NA NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Styrene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
Toluene 0.05 U 5 U 0.05 U 5 U 0.05 U 5 U 5 U 1 U 1 U 1 U 1 U 0.3 J 1 U 1 U 1 U
Trichloroethene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane(Freon-11) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinyl chloride NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Xylene, total 0.15 U 15 U 0.15 U 15 U 0.15 U 15 U 15 U 1 U 1 U 1 U 0.9 J 20 1 U 1 U 1 U
cis-1,2-Dichloroethene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,3-Dichloropropene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
m- and p-Xylene NA NA NA NA NA NA NA 1 U 1 U 1 U 0.9 J 17 1 U NA NA
o-Xylene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 3 1 U NA NA
trans-1,2-Dichloroethene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated

NDAEMW02 AOC-E-MWE02NDAEMW01 AOC-E-MW06
NDA028

AOCE-MW-02
GWMW02-R01

NDAEMW03 NDAEMW03 AOCE-MW-03

9/11/98 9/13/98
2016-SB5-C 2016-MW3 2016-DUPE1-MW

8/4/98

NDAEMW01

9/11/98

NDAEMW02
2016-SB2-C 2016-MW2

8/4/98 9/11/98 8/7/98
2016-SB1-C 2016-MW1

05/21/0204/05/00
NDA029
04/05/00

NDA024
04/05/00 04/27/00

AOC-E-MW04
NDA023NDA025FD1 GWMW03-R01

05/21/02

AOC-E-MWE03

05/01/00

AOC-E-MW05

04/27/00
NDA026
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West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freo
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Isopropylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
m- and p-Xylene
o-Xylene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated

1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

NA NA NA NA 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U 0.9 U

NA NA NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 2 U 2 U 2 UJ 2 UJ 2 U 2 U 2 U 2 UJ 2 UJ
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

4.5 4.4 1 U 1 U 0.5 U 4.6 0.5 U 0.5 U 3.7 3.5 3.8 0.5 U 0.5 U
4.6 4.9 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.59 7.2 6.4 0.5 U 0.5 U
NA NA NA NA NA NA NA NA NA NA NA NA NA

1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
5 U 5 U 5 U 5 U 5 U 5 UJ 5 U 5 U 5 UJ 5 UJ 5 UJ 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 UJ 5 U 5 U 5 UJ 5 UJ 5 UJ 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

0.72 J 0.7 J 1 U 1 U 0.5 U 4.1 0.5 U 0.5 U 0.21 J 0.81 J 1.2 J 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

1.4 1.4 1 U 1 U 0.5 U 0.69 0.5 U 0.5 U 0.9 1.1 1 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 0.39 J 0.49 J 0.5 U 0.74 1.4 0.5 U 0.5 U 0.5 U 0.5 U 0.3 J
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

NA NA NA NA 0.5 U 1.3 0.5 U 0.5 U 0.5 U 0.31 J 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

NA NA NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 10.9 0.5 U 0.5 U 0.5 U 0.46 J 0.71 J 0.5 U 0.5 U

NA NA NA NA 0.5 U 6.3 0.5 U 0.5 U 0.5 U 0.17 J 0.22 J 0.5 U 0.5 U
NA NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
NA NA NA NA 0.5 U 260 0.5 U 0.5 U 234 1,180 1,220 0.5 U 0.5 U
NA NA NA NA 0.5 U 2.9 0.58 U 0.58 U 0.61 0.75 J 0.58 UJ 0.58 U 0.58 U

2 U 2 U 2 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.3 J 0.5 U 0.5 U 0.5 U 0.5 U 0.21 J 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

NA NA NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 2 U 26.2 2 U 2 U 2 U 1 J 1.8 J 2 U 2 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

NDAEMW03NDAEMW08 NDAEMW01AOCE-MW-04 NDAEMW02 NDAEMW04
NDAEGW01-R03

09/01/04

NDAEMW05 NDAEMW06
NDAEGW06-R03

08/25/04

NDAEMW07
NDAEGW07-R03

08/26/0408/30/04
NDAEFD01-R03

08/30/04
NDAEGW03-R01

08/25/04
NDAEGW04-R03

08/30/04
NDAEGW05-R03NDAEGW02-R03

08/26/04

AOCE-MW-06
GWMW06-R01

05/20/02

AOCE-MW-07
GWMW07-R01

05/24/02 09/08/03
NDAEGW08-R01FD105-2102

05/21/02
GWMW04-R01

05/21/02
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West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freo
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Isopropylbenzene
Methyl acetate
Methyl-tert-butyl ether (MTBE)
Methylcyclohexane
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride
Xylene, total
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
m- and p-Xylene
o-Xylene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated

0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.9 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA

2 UJ NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA

5 U NA NA NA NA NA NA NA
5 U NA NA NA NA NA NA NA
5 U NA NA NA NA NA NA NA
5 U NA NA NA NA NA NA NA

0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
1.2 NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA

2 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA

0.58 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA

2 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA
0.5 U NA NA NA NA NA NA NA

NDAEMW08 WAE-MW08
WAE-GW08-05D

WAE-MW02
WAE-GW02-05D

12/09/05

WAE-MW07
WAE-GW07-05D

12/08/05
WAE-GW07P-05D

12/08/05

WAE-MW04
WAE-GW04-05D

12/09/05

WAE-MW06
WAE-GW06-05D

12/09/0512/09/05

WAE-MW03
WAE-GW03-05D

12/09/05
NDAEGW08-R03

08/26/04
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West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

NDAEMW02 AOC-E-MWE02NDAEMW01 AOC-E-MW06
NDA028

AOCE-MW-02
GWMW02-R01

NDAEMW03 NDAEMW03 AOCE-MW-03

9/11/98 9/13/98
2016-SB5-C 2016-MW3 2016-DUPE1-MW

8/4/98

NDAEMW01

9/11/98

NDAEMW02
2016-SB2-C 2016-MW2

8/4/98 9/11/98 8/7/98
2016-SB1-C 2016-MW1

05/21/0204/05/00
NDA029
04/05/00

NDA024
04/05/00 04/27/00

AOC-E-MW04
NDA023NDA025FD1 GWMW03-R01

05/21/02

AOC-E-MWE03

05/01/00

AOC-E-MW05

04/27/00
NDA026

Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4,5-Tetrachlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA 5.4 U 5.6 U
2,2'-Oxybis(1-chloropropane) NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
2,4,5-Trichlorophenol NA NA NA NA NA NA NA 21 U 21 U 21 U 21 U 22 U 22 U 5.4 U 5.6 U
2,4,6-Trichlorophenol NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6.0 U 6.0 U 21.5 U 22.2 U
2,4-Dichlorophenol NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
2,4-Dimethylphenol NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
2,4-Dinitrophenol NA NA NA NA NA NA NA 21 U 21 U 21 U 21 U 22.0 U 22.0 U 21.5 U 22.2 U
2,4-Dinitrotoluene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
2,6-Dinitrotoluene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
2-Chloronaphthalene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
2-Chlorophenol NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
2-Methylnaphthalene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 14 6 U 5.4 U 5.6 U
2-Methylphenol NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
2-Nitroaniline NA NA NA NA NA NA NA 21 U 21 U 21 U 21 U 22.0 U 22.0 U 21.5 U 22.2 U
2-Nitrophenol NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
3,3'-Dichlorobenzidine NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
3- and 4-Methylphenol NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U NA NA
3-Nitroaniline NA NA NA NA NA NA NA 21 U 21 U 21 U 21 U 22.0 U 22.0 U 21.5 U 22.2 U
4,6-Dinitro-2-methylphenol NA NA NA NA NA NA NA 21 U 21 U 21 U 21 U 22.0 U 22.0 U 21.5 U 22.2 U
4-Bromophenyl-phenylether NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
4-Chloro-3-methylphenol NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
4-Chloroaniline NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
4-Chlorophenyl-phenylether NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
4-Methylphenol NA NA NA NA NA NA NA NA NA NA NA NA NA 5.4 U 5.6 U
4-Nitroaniline NA NA NA NA NA NA NA 21 U 21 U 21 U 21 U 22.0 U 22.0 U 21.5 U 22.2 U
4-Nitrophenol NA NA NA NA NA NA NA 21 U 21 U 21 U 21 U 22.0 U 22.0 U 21.5 U 22.2 U
Acenaphthene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Acenaphthylene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Acetophenone NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene NA NA NA NA NA NA 680 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Atrazine NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzaldehyde NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Benzo(a)pyrene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Benzo(b)fluoranthene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Benzo(b/k)fluoranthene NA NA NA NA NA NA 710 NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Benzo(k)fluoranthene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Butylbenzylphthalate NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 0.4 J 6 U 5.4 U 5.6 U
Caprolactam NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U NA NA
Chrysene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Di-n-butylphthalate NA NA NA NA NA NA NA 5 U 0.7 J 2 J 5 U 6 U 6 U 5.4 U 5.6 U
Di-n-octylphthalate NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Dibenz(a,h)anthracene NA NA NA NA NA NA 670 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Dibenzofuran NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Diethylphthalate NA NA NA NA NA NA NA 5 U 5 U 5 U 0.6 J 6 U 6 U 5.4 U 5.6 U
Dimethyl phthalate NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Fluoranthene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Fluorene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 0.5 J 6 U 5.4 U 5.6 U
Hexachlorobenzene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Hexachlorobutadiene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Hexachlorocyclopentadiene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Hexachloroethane NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA 670 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Isophorone NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Naphthalene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 15 6 U 5.4 U 5.6 U
Nitrobenzene NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Pentachlorophenol NA NA NA NA NA NA NA 21 U 21 U 21 U 21 U 22.0 U 22.0 U 21.5 U 22.2 U
Phenanthrene NA NA NA NA NA NA 680 5 U 5 U 5 U 5 U 0.6 J 6 U 5.4 U 5.6 U
Phenol NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Polynuclear aromatic hydrocarbons NA 500 U NA 500 U NA 500 U NA NA NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA 470 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
bis(2-Chloroethoxy)methane NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
bis(2-Chloroethyl)ether NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
bis(2-Ethylhexyl)phthalate NA NA NA NA NA NA NA 1 J 2 J 5 J 5 U 6 U 6 U 5.4 U 5.6 U
n-Nitroso-di-n-propylamine NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
n-Nitrosodiphenylamine NA NA NA NA NA NA NA 5 U 5 U 5 U 5 U 6 U 6 U 5.4 U 5.6 U
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
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West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3- and 4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(b/k)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Polynuclear aromatic hydrocarbons
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated

NDAEMW03NDAEMW08 NDAEMW01AOCE-MW-04 NDAEMW02 NDAEMW04
NDAEGW01-R03

09/01/04

NDAEMW05 NDAEMW06
NDAEGW06-R03

08/25/04

NDAEMW07
NDAEGW07-R03

08/26/0408/30/04
NDAEFD01-R03

08/30/04
NDAEGW03-R01

08/25/04
NDAEGW04-R03

08/30/04
NDAEGW05-R03NDAEGW02-R03

08/26/04

AOCE-MW-06
GWMW06-R01

05/20/02

AOCE-MW-07
GWMW07-R01

05/24/02 09/08/03
NDAEGW08-R01FD105-2102

05/21/02
GWMW04-R01

05/21/02

NA NA NA NA 5.2 U 5.2 U 5.3 U 5.3 UJ 5.1 U 5.1 U 5.2 U 5.3 U 5 U
NA NA NA NA 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U NA NA NA NA NA NA NA NA NA
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 20.6 U 20.6 U 21.3 U 21 U 20.4 U 20.5 U 20.6 U 21 U 20 U

21.5 U 21.5 U 21.5 U 23.2 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U

21.5 U 21.5 U 21.5 U 23.2 U 20.6 U 20.6 U 21.3 UJ 21 UJ 20.4 U 20.5 U 20.6 U 21 UJ 20 UJ
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 UJ 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 12 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U

21.5 U 21.5 U 21.5 U 23.2 U 20.6 U 20.6 U 21.3 U 21 U 20.4 U 20.5 U 20.6 U 21 U 20 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
NA NA NA NA NA NA NA NA NA NA NA NA NA

21.5 U 21.5 U 21.5 U 23.2 U 20.6 U 20.6 U 21.3 U 21 U 20.4 U 20.5 U 20.6 U 21 U 20 U
21.5 U 21.5 U 21.5 U 23.2 U 20.6 U 20.6 U 21.3 U 21 U 20.4 U 20.5 U 20.6 U 21 U 20 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 6.3 U 6.5 U 6.4 U 6.2 U 6.2 U 6.3 U 6.4 U 6.1 U

21.5 U 21.5 U 21.5 U 23.2 U 20.6 U 20.6 U 21.3 U 21 U 20.4 U 20.5 U 20.6 U 21 U 20 U
21.5 U 21.5 U 21.5 U 23.2 U 20.6 U 20.6 U 21.3 UJ 21 U 20.4 U 20.5 U 20.6 U 21 UJ 20 UJ
0.54 J 0.55 J 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
NA NA NA NA 5.2 U 8.1 5.3 U 5.3 UJ 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
NA NA NA NA 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
NA NA NA NA 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
NA NA NA NA NA NA NA NA NA NA NA NA NA
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 UJ 5.3 U 5.1 U 5.1 U 5.2 U 5.3 UJ 5 UJ
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
NA NA NA NA 5.2 R 5.2 U 5.3 U 4.5 J 5.1 U 12.2 J 33 J 5.3 U 6.8
NA NA NA NA 10.3 U 10.3 U 10.6 U 10.5 U 10.2 U 10.2 U 10.3 U 10.5 U 10 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 0.49 J 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 UJ 5.3 U 5.1 U 5.1 U 5.2 U 5.3 UJ 5 UJ
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 9.5 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U

21.5 U 21.5 U 21.5 U 23.2 U 20.6 U 20.6 U 21.3 U 21 U 20.4 U 20.5 U 20.6 U 21 U 20 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
NA NA NA NA NA NA NA NA NA NA NA NA NA
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 10.3 U 10.3 U 10.6 U 10.5 U 10.2 U 10.2 U 10.3 U 10.5 U 10 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
5.4 U 5.4 U 5.4 U 5.8 U 5.2 U 5.2 U 5.3 U 5.3 U 5.1 U 5.1 U 5.2 U 5.3 U 5 U
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West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Semi-volatile Organic Compounds (UG/L)
1,1-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3- and 4-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(b/k)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Polynuclear aromatic hydrocarbons
Pyrene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated

NDAEMW08 WAE-MW08
WAE-GW08-05D

WAE-MW02
WAE-GW02-05D

12/09/05

WAE-MW07
WAE-GW07-05D

12/08/05
WAE-GW07P-05D

12/08/05

WAE-MW04
WAE-GW04-05D

12/09/05

WAE-MW06
WAE-GW06-05D

12/09/0512/09/05

WAE-MW03
WAE-GW03-05D

12/09/05
NDAEGW08-R03

08/26/04

5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA

20.6 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA

20.6 UJ NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA

20.6 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

20.6 U NA NA NA NA NA NA NA
20.6 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
6.3 U NA NA NA NA NA NA NA

20.6 U NA NA NA NA NA NA NA
20.6 UJ NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
5.2 UJ NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA

10.3 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 UJ NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA

20.6 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA

10.3 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
5.2 U NA NA NA NA NA NA NA
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West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

NDAEMW02 AOC-E-MWE02NDAEMW01 AOC-E-MW06
NDA028

AOCE-MW-02
GWMW02-R01

NDAEMW03 NDAEMW03 AOCE-MW-03

9/11/98 9/13/98
2016-SB5-C 2016-MW3 2016-DUPE1-MW

8/4/98

NDAEMW01

9/11/98

NDAEMW02
2016-SB2-C 2016-MW2

8/4/98 9/11/98 8/7/98
2016-SB1-C 2016-MW1

05/21/0204/05/00
NDA029
04/05/00

NDA024
04/05/00 04/27/00

AOC-E-MW04
NDA023NDA025FD1 GWMW03-R01

05/21/02

AOC-E-MWE03

05/01/00

AOC-E-MW05

04/27/00
NDA026

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD NA NA NA NA NA NA NA 0.02 UJ 0.03 UJ 0.02 UJ 0.02 UJ 0.02 U 0.02 U NA NA
4,4'-DDE NA NA NA NA NA NA NA 0.02 UJ 0.03 UJ 0.02 UJ 0.02 UJ 0.02 U 0.02 U NA NA
4,4'-DDT NA NA NA NA NA NA NA 0.02 UJ 0.03 UJ 0.02 UJ 0.02 UJ 0.02 U 0.02 U NA NA
Aldrin NA NA NA NA NA NA NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 U 0.01 U NA NA
Aroclor-1016 NA NA NA NA NA NA NA 0.21 UJ 0.25 U 0.21 U 0.21 U 0.21 UJ 0.21 U NA NA
Aroclor-1221 NA NA NA NA NA NA NA 0.42 UJ 0.5 U 0.43 U 0.42 U 0.41 UJ 0.42 U NA NA
Aroclor-1232 NA NA NA NA NA NA NA 0.21 UJ 0.25 U 0.21 U 0.21 U 0.21 UJ 0.21 U NA NA
Aroclor-1242 NA NA NA NA NA NA NA 0.21 UJ 0.25 U 0.21 U 0.21 U 0.21 UJ 0.21 U NA NA
Aroclor-1248 NA NA NA NA NA NA NA 0.21 UJ 0.25 U 0.21 U 0.21 U 0.21 UJ 0.21 U NA NA
Aroclor-1254 NA NA NA NA NA NA NA 0.21 UJ 0.25 U 0.21 U 0.21 U 0.21 UJ 0.21 U NA NA
Aroclor-1260 NA NA NA NA NA NA NA 0.21 UJ 0.25 U 0.21 U 0.21 U 0.21 UJ 0.21 U NA NA
Dieldrin NA NA NA NA NA NA NA 0.02 UJ 0.03 UJ 0.02 UJ 0.02 UJ 0.02 U 0.11 NA NA
Endosulfan I NA NA NA NA NA NA NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 U 0.01 U NA NA
Endosulfan II NA NA NA NA NA NA NA 0.02 UJ 0.03 UJ 0.02 UJ 0.02 UJ 0.02 U 0.02 U NA NA
Endosulfan sulfate NA NA NA NA NA NA NA 0.02 UJ 0.03 UJ 0.02 UJ 0.02 UJ 0.02 U 0.02 U NA NA
Endrin NA NA NA NA NA NA NA 0.02 UJ 0.03 UJ 0.02 UJ 0.02 UJ 0.02 U 0.02 U NA NA
Endrin aldehyde NA NA NA NA NA NA NA 0.02 UJ 0.03 UJ 0.02 UJ 0.02 UJ 0.02 U 0.02 U NA NA
Endrin ketone NA NA NA NA NA NA NA 0.02 UJ 0.03 UJ 0.02 UJ 0.02 UJ 0.02 U 0.02 U NA NA
Heptachlor NA NA NA NA NA NA NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 U 0.01 U NA NA
Heptachlor epoxide NA NA NA NA NA NA NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 U 0.01 U NA NA
Methoxychlor NA NA NA NA NA NA NA 0.11 UJ 0.13 UJ 0.11 UJ 0.11 UJ 0.1 U 0.11 U NA NA
Toxaphene NA NA NA NA NA NA NA 1.1 UJ 1.3 UJ 1.1 UJ 1.1 UJ 1 U 1.1 U NA NA
alpha-BHC NA NA NA NA NA NA NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ NA NA
alpha-Chlordane NA NA NA NA NA NA NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 U 0.01 U NA NA
beta-BHC NA NA NA NA NA NA NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 U 0.01 U NA NA
delta-BHC NA NA NA NA NA NA NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 U 0.01 U NA NA
gamma-BHC (Lindane) NA NA NA NA NA NA NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ NA NA
gamma-Chlordane NA NA NA NA NA NA NA 0.01 UJ 0.01 UJ 0.01 UJ 0.01 UJ 0.01 U 0.01 U NA NA
Total Metals (UG/L)
Aluminum NA NA NA NA NA NA NA 106,000 24,000 21,100 66,000 J 11,900 2,020 J 1,890 J 72.6 J
Amenable cyanide NA NA NA NA NA NA NA NA NA NA NA NA NA 2.3 U 2.3 U
Antimony NA NA NA NA NA NA NA 5.6 J 1.4 U 1.4 U 2.2 J 1.9 J 1.4 U 2.8 U 2.8 U
Arsenic NA NA NA NA NA NA NA 3.4 U 3.4 U 3.4 U 3.4 U 3.5 J 3.4 U 1 J 1.3 J
Barium NA NA NA NA NA NA NA 826 248 234 584 269 131 J 111 J 118 J
Beryllium NA NA NA NA NA NA NA 0.55 J 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.39 J 0.32 J
Cadmium NA NA NA NA NA NA NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.42 U 0.42 U
Calcium NA NA NA NA NA NA NA 121,000 69,900 69,200 115,000 J 103,000 50,400 J 54,400 60,700
Chromium NA NA NA NA NA NA NA 110 50.7 44.3 141 38.1 10 4.3 J 2 J
Cobalt NA NA NA NA NA NA NA 118 23.6 J 20.5 J 36.1 J 8.6 J 1.1 J 2 J 0.93 J
Copper NA NA NA NA NA NA NA 247 85.3 70.5 144 31.2 5.5 J 8.5 J 7.2 J
Cyanide NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA 180,000 39,300 34,000 66,000 13,800 2,020 2,310 J 29 UJ
Lead NA NA NA NA NA NA NA 3.6 1.1 UJ 1.1 UJ 11.7 1.8 J 1.5 J 2 U 2 U
Magnesium NA NA NA NA NA NA NA 101,000 45,900 44,100 61,800 48,900 30,300 29,900 35,000
Manganese NA NA NA NA NA NA NA 6,490 1,500 1,340 3,890 3340.0 65.2 79.4 40.9
Mercury NA NA NA NA NA NA NA 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.04 U 0.04 U
Nickel NA NA NA NA NA NA NA 65.1 21.7 J 18.9 J 87.7 24.4 J 6 J 3.8 J 3.2 U
Potassium NA NA NA NA NA NA NA 10,400 J 6,000 J 5,720 J 12,000 J 5,860 J 3,300 J 2,890 J 3,520 J
Selenium NA NA NA NA NA NA NA 5.6 2.7 J 2.1 U 2.1 U 2.1 U 2.1 U 3.8 J 4.1 J
Silver NA NA NA NA NA NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.86 U 0.86 U
Sodium NA NA NA NA NA NA NA 137,000 130,000 130,000 139,000 J 152,000 119,000 J 119,000 130,000
Thallium NA NA NA NA NA NA NA 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 3.6 J 4.6 J
Vanadium NA NA NA NA NA NA NA 489 120 106 175 39.9 J 22.0 J 20.3 J 11.7 J
Zinc NA NA NA NA NA NA NA 377 95.3 75.2 248 51.4 3.2 J 60.5 28
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
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West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane
Total Metals (UG/L)
Aluminum
Amenable cyanide
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated

NDAEMW03NDAEMW08 NDAEMW01AOCE-MW-04 NDAEMW02 NDAEMW04
NDAEGW01-R03

09/01/04

NDAEMW05 NDAEMW06
NDAEGW06-R03

08/25/04

NDAEMW07
NDAEGW07-R03

08/26/0408/30/04
NDAEFD01-R03

08/30/04
NDAEGW03-R01

08/25/04
NDAEGW04-R03

08/30/04
NDAEGW05-R03NDAEGW02-R03

08/26/04

AOCE-MW-06
GWMW06-R01

05/20/02

AOCE-MW-07
GWMW07-R01

05/24/02 09/08/03
NDAEGW08-R01FD105-2102

05/21/02
GWMW04-R01

05/21/02

NA NA NA NA NA 0.021 U 0.021 U NA 0.02 U NA 0.02 UJ 0.021 U NA
NA NA NA NA NA 0.021 U 0.021 U NA 0.02 U NA 0.02 UJ 0.021 U NA
NA NA NA NA NA 0.021 U 0.021 U NA 0.02 U NA 0.02 UJ 0.021 U NA
NA NA NA NA NA 0.01 U 0.01 U NA 0.01 U NA 0.01 UJ 0.01 U NA
NA NA NA NA NA 1 UJ 1 UJ NA 1 UJ 1 UJ 1 UJ NA NA
NA NA NA NA NA 0.21 U 0.21 U NA 0.21 U 0.21 U 0.2 U NA NA
NA NA NA NA NA 0.42 U 0.42 U NA 0.42 U 0.42 U 0.4 U NA NA
NA NA NA NA NA 0.21 U 0.21 U NA 0.21 U 0.21 U 0.2 U NA NA
NA NA NA NA NA 0.21 U 0.21 U NA 0.21 U 0.21 U 0.2 U NA NA
NA NA NA NA NA 0.21 U 0.21 U NA 0.21 U 0.21 U 0.2 U NA NA
NA NA NA NA NA 0.21 U 0.21 UJ NA 0.21 U 0.21 U 0.2 U NA NA
NA NA NA NA NA 0.021 U 0.0019 J NA 0.02 U NA 0.02 UJ 0.027 NA
NA NA NA NA NA 0.01 U 0.01 UJ NA 0.01 U NA 0.01 UJ 0.01 U NA
NA NA NA NA NA 0.021 U 0.021 UJ NA 0.02 U NA 0.02 UJ 0.021 U NA
NA NA NA NA NA 0.021 U 0.021 U NA 0.02 U NA 0.02 UJ 0.021 U NA
NA NA NA NA NA 0.021 UJ 0.021 U NA 0.02 UJ NA 0.02 UJ 0.021 U NA
NA NA NA NA NA 0.021 U 0.021 U NA 0.02 U NA 0.02 UJ 0.021 U NA
NA NA NA NA NA 0.021 U 0.021 U NA 0.02 U NA 0.02 UJ 0.021 U NA
NA NA NA NA NA 0.01 UJ 0.01 UJ NA 0.01 UJ NA 0.01 UJ 0.01 UJ NA
NA NA NA NA NA 0.01 U 0.01 UJ NA 0.01 U NA 0.01 UJ 0.01 U NA
NA NA NA NA NA 0.1 U 0.1 U NA 0.1 U NA 0.1 UJ 0.1 U NA
NA NA NA NA NA 0.053 UJ 0.052 UJ NA 0.05 U NA 0.05 UJ 0.052 UJ NA
NA NA NA NA NA 0.01 U 0.01 U NA 0.01 U NA 0.01 UJ 0.01 U NA
NA NA NA NA NA 0.01 U 0.01 UJ NA 0.01 U NA 0.01 UJ 0.01 UJ NA
NA NA NA NA NA 0.01 U 0.01 U NA 0.01 U NA 0.01 UJ 0.01 U NA
NA NA NA NA NA 0.01 UJ 0.01 U NA 0.01 UJ NA 0.01 UJ 0.01 U NA
NA NA NA NA NA 0.01 U 0.01 U NA 0.01 U NA 0.01 UJ 0.01 U NA
NA NA NA NA NA 0.01 U 0.01 U NA 0.01 U NA 0.01 UJ 0.01 U NA

38,600 J 35,400 J 3,310 J 851 5,310 35 U 212 45.8 J 195 J 71 J 216 287 151 J
2.72 J 7.18 J 5.52 J 2.3 U NA NA NA NA NA NA NA NA NA
2.8 U 2.8 U 2.8 U 2.8 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
3.2 J 1.4 J 2.1 J 0.88 U 2.04 UJ 11.4 15.2 8.91 J 10.5 13.6 12.7 13.7 J 10.1 J
624 623 201 127 J 134 J 205 115 J 127 J 405 240 250 186 J 101 J
0.56 J 0.5 J 0.42 J 0.29 U 0.0945 U 0.2 U 0.2 U 0.2 U 0.23 J 0.2 U 0.2 U 0.2 U 0.2 U
0.42 U 0.42 U 0.48 J 0.42 U 0.356 U 0.356 U 0.356 U 5.51 0.356 U 0.356 U 0.356 U 7.2 0.356 U

127,000 127,000 70,100 47,400 46,500 J 96,500 52,400 62,200 117,000 80,100 81,200 62,000 44,700
59.2 54.9 14 6 J 11.8 1.3 U 3.98 J 1.3 U 28 5.29 J 4.77 J 4.17 J 3.45 J
13.2 J 11.4 J 9.3 J 0.89 U 4.66 J 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
74.1 68.1 5.5 J 2.8 J 15.4 J 2.05 J 1.34 J 3.31 J 1.17 U 1.17 U 1.17 U 1.45 J 1.77 J
NA NA NA NA 6.57 J 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U

32,100 J 28,900 J 2,730 J 990 J 7,340 3,190 J 332 J 48.6 J 2,420 1,390 J 1,600 J 290 J 130
2.8 J 2.3 J 2 U 2 U 1.76 UJ 2.2 U 4.29 2.68 J 2.2 U 2.2 U 2.2 U 4.12 2.2 U

65,700 66,300 45,900 27,700 30,700 J 55,700 31,100 38,100 61,800 48,200 48,700 41,500 30,200
6,410 6,340 101 111 218 J 1,990 12 J 33.8 5,810 1,900 2,020 20 5.92 J
0.04 U 0.04 U 0.04 U 0.04 U 0.0162 U 0.026 J 0.025 U 0.132 J 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U
37.4 J 34.6 J 9.8 J 5.4 J 7.02 J 1.7 U 2.24 J 216 J 25 J 5.04 J 3.78 J 1.92 J 1.83 J

8,360 8,130 3,480 J 3,020 J 4,790 J 2,400 J 1,600 J 1,930 J 1,570 J 1,860 J 1,940 J 1,760 J 1,410 J
5.5 4.8 J 4.4 J 2.9 U 2.1 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U

0.86 U 0.86 U 0.86 U 0.86 U 0.54 J 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
141,000 146,000 122,000 105,000 105,000 J 162,000 129,000 139,000 J 152,000 165,000 163,000 122,000 111,000

5.2 J 4.4 J 6.6 J 4.5 J 2.54 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.23 U 0.23 U 0.232 J
90.3 81.1 22.3 J 14.2 J 31.4 J 1.1 U 13.9 J 12.6 J 1.1 U 1.1 U 1.41 J 15.2 J 17.1 J
134 129 11.7 J 5 U 26.8 2.99 J 0.94 U 2.5 J 3.06 J 3.88 J 5.2 J 0.94 U 3.6 J
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West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
gamma-BHC (Lindane)
gamma-Chlordane
Total Metals (UG/L)
Aluminum
Amenable cyanide
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated

NDAEMW08 WAE-MW08
WAE-GW08-05D

WAE-MW02
WAE-GW02-05D

12/09/05

WAE-MW07
WAE-GW07-05D

12/08/05
WAE-GW07P-05D

12/08/05

WAE-MW04
WAE-GW04-05D

12/09/05

WAE-MW06
WAE-GW06-05D

12/09/0512/09/05

WAE-MW03
WAE-GW03-05D

12/09/05
NDAEGW08-R03

08/26/04

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

147 J NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
2.5 U NA NA NA NA NA NA NA
15 J NA NA NA NA NA NA NA

114 J NA NA NA NA NA NA NA
0.2 U NA NA NA NA NA NA NA

0.356 U NA NA NA NA NA NA NA
48,200 NA NA NA NA NA NA NA

4.22 J NA NA NA NA NA NA NA
0.76 U NA NA NA NA NA NA NA
1.21 J NA NA NA NA NA NA NA
9.9 U NA NA NA NA NA NA NA
184 J NA NA NA NA NA NA NA
5.45 NA NA NA NA NA NA NA

31,600 NA NA NA NA NA NA NA
10.2 J NA NA NA NA NA NA NA

0.025 U NA NA NA NA NA NA NA
2.21 J NA NA NA NA NA NA NA

1,650 J NA NA NA NA NA NA NA
2.6 U NA NA NA NA NA NA NA

0.65 U NA NA NA NA NA NA NA
120,000 NA NA NA NA NA NA NA

0.237 J NA NA NA NA NA NA NA
13.9 J NA NA NA NA NA NA NA
0.94 U NA NA NA NA NA NA NA
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West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name

NDAEMW02 AOC-E-MWE02NDAEMW01 AOC-E-MW06
NDA028

AOCE-MW-02
GWMW02-R01

NDAEMW03 NDAEMW03 AOCE-MW-03

9/11/98 9/13/98
2016-SB5-C 2016-MW3 2016-DUPE1-MW

8/4/98

NDAEMW01

9/11/98

NDAEMW02
2016-SB2-C 2016-MW2

8/4/98 9/11/98 8/7/98
2016-SB1-C 2016-MW1

05/21/0204/05/00
NDA029
04/05/00

NDA024
04/05/00 04/27/00

AOC-E-MW04
NDA023NDA025FD1 GWMW03-R01

05/21/02

AOC-E-MWE03

05/01/00

AOC-E-MW05

04/27/00
NDA026

Dissolved Metals (UG/L)
Aluminum NA NA NA NA NA NA NA 25.8 U 1,150 353 25.8 U 25.8 U 25.8 U 50 U 50 U
Antimony NA NA NA NA NA NA NA 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 1.4 U 2.8 U 2.8 U
Arsenic NA NA NA NA NA NA NA 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 3.4 U 1.9 J 1.9 J
Barium NA NA NA NA NA NA NA 91.4 J 129 J 122 J 247 173 J 116 J 100 J 115 J
Beryllium NA NA NA NA NA NA NA 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 0.37 J 0.35 J
Cadmium NA NA NA NA NA NA NA 0.2 U 0.25 J 0.2 U 0.46 J 0.23 J 0.2 U 0.42 U 0.42 U
Calcium NA NA NA NA NA NA NA 53,700 59,000 55,500 99,500 J 89,400 50,600 J 53,200 58,600
Chromium NA NA NA NA NA NA NA 1.7 J 3.6 J 1.1 J 2.6 J 3.9 J 1.8 J 1.1 J 1.2 J
Cobalt NA NA NA NA NA NA NA 0.5 U 1.3 J 0.5 U 2.8 J 1 J 1 J 0.89 U 0.96 J
Copper NA NA NA NA NA NA NA 1.9 U 5.5 J 2.7 J 3.8 J 1.9 U 2.5 J 5 J 4.9 J
Iron NA NA NA NA NA NA NA 17.3 J 1,810 553 12.2 U 12.2 U 12.2 U 29 U 29 U
Lead NA NA NA NA NA NA NA 1.1 U 1.1 U 1.1 U 1.6 J 1.2 J 1.4 J 2 U 2 U
Magnesium NA NA NA NA NA NA NA 31,100 32,400 30,300 45,600 44,000 30,000 29,900 34,000
Manganese NA NA NA NA NA NA NA 11.6 J 394 388 3,110 2510 23.1 1.5 J 37.9
Mercury NA NA NA NA NA NA NA 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.18 U 0.04 U 0.04 U
Nickel NA NA NA NA NA NA NA 0.8 U 1.6 J 1.2 J 6.3 J 4.5 J 6.1 J 3.2 U 3.2 U
Potassium NA NA NA NA NA NA NA 6,440 J 5,040 J 4,790 J 4,860 J 4,350 J 3,020 J 2,830 J 3,420 J
Selenium NA NA NA NA NA NA NA 2.1 U 2.1 U 2.1 U 2.4 J 2.1 U 4.6 J 4.3 J 2.9 U
Silver NA NA NA NA NA NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.86 U 0.86 U
Sodium NA NA NA NA NA NA NA 133,000 132,000 125,000 137,000 J 151,000 118,000 J 123,000 128,000
Thallium NA NA NA NA NA NA NA 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 5.8 J 5 J
Vanadium NA NA NA NA NA NA NA 10.8 J 15.8 J 11.3 J 12.2 J 2.1 J 15.4 J 12.9 J 11.1 J
Zinc NA NA NA NA NA NA NA 3.9 J 12.2 J 11.8 J 6.2 J 3.6 J 2.5 U 68.4 30
Wet Chemistry (MG/L)
Total dissolved solids (TDS) NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Petroleum Hydrocarbons (MG/L)
Total recoverable TPH 930 10 U 400 10 U 10 U 10 U 10 U NA NA NA NA NA NA NA NA
TPH-diesel range 25 U 25 U 25 U 25 U 25 U 25 U 25 U NA NA NA NA NA NA NA NA
TPH-gas range 2,000 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA NA NA
TPH-oil range 50 U 50 U 50 U 50 U 50 U 50 U 50 U NA NA NA NA NA NA NA NA
Total Petroleum Hydrocarbons, C10-C28 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Petroleum Hydrocarbons, C6-C10 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
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West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Wet Chemistry (MG/L)
Total dissolved solids (TDS)
Total Petroleum Hydrocarbons (MG/L)
Total recoverable TPH
TPH-diesel range
TPH-gas range
TPH-oil range
Total Petroleum Hydrocarbons, C10-C28
Total Petroleum Hydrocarbons, C6-C10
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated

NDAEMW03NDAEMW08 NDAEMW01AOCE-MW-04 NDAEMW02 NDAEMW04
NDAEGW01-R03

09/01/04

NDAEMW05 NDAEMW06
NDAEGW06-R03

08/25/04

NDAEMW07
NDAEGW07-R03

08/26/0408/30/04
NDAEFD01-R03

08/30/04
NDAEGW03-R01

08/25/04
NDAEGW04-R03

08/30/04
NDAEGW05-R03NDAEGW02-R03

08/26/04

AOCE-MW-06
GWMW06-R01

05/20/02

AOCE-MW-07
GWMW07-R01

05/24/02 09/08/03
NDAEGW08-R01FD105-2102

05/21/02
GWMW04-R01

05/21/02

50 U 50 U 84.6 J 84.9 J 35 UJ 35 U 211 35 U 35 U 35 U 35 U 35 U 95.4 J
2.8 U 2.8 U 2.8 U 2.8 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 3.25 J
1.8 J 1.1 J 0.88 U 0.88 U 2.04 UJ 10.9 16.5 11.3 J 10.5 12.8 12.8 16.2 J 12.5 J
413 413 188 J 118 J 99.6 J 200 116 J 125 J 403 245 224 186 J 105 J
0.29 U 0.29 U 0.29 U 0.29 U 0.0945 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.42 U 0.42 U 0.42 U 0.42 U 0.356 U 0.356 U 0.356 U 0.356 U 0.356 U 0.356 U 0.356 U 0.356 U 0.356 U

117,000 114,000 69,200 46,300 49,100 97,600 52,100 61,100 114,000 80,200 81,600 62,600 46,300
3.1 J 3.6 J 1.3 J 1.5 J 1.19 J 1.3 U 3.85 J 1.3 U 2.06 J 1.3 U 1.3 U 3.55 J 1.82 J
1.8 J 1.8 J 0.89 U 0.89 U 0.569 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U 0.76 U
1.3 J 1.4 J 2 J 1.3 J 1.94 J 1.17 U 1.43 J 3.28 J 1.17 U 1.17 U 1.17 U 1.43 J 1.17 U

1,320 1,060 29 U 29 U 16.7 U 2,880 J 311 J 16.7 U 663 J 73.2 J 114 J 16.7 U 62.9 J
2 U 2 U 2 U 2 U 1.76 UJ 2.2 U 2.73 J 4.78 J 2.2 U 2.2 U 2.2 U 2.92 J 2.2 U

59,100 58,400 45,400 26,900 31,300 56,200 30,900 37,000 60,600 49,000 49,600 42,200 31,200
5,450 5,210 9.9 J 77 0.452 J 1,990 11.4 J 26.8 6,080 1,980 1,820 3.48 J 1.86 J
0.04 U 0.04 U 0.04 U 0.04 U 0.0162 U 0.025 U 0.025 U 0.064 J 0.025 U 0.025 U 0.025 U 0.025 U 0.025 U
4.9 J 4.5 J 3.2 U 3.2 U 0.997 U 1.88 J 343 J 212 J 18.2 J 3.91 J 4.39 J 276 J 2 J

3,690 J 3,740 J 3,060 J 2,840 J 2,260 J 2,390 J 1,570 J 1,920 J 1,580 J 2,000 J 2,000 J 1,770 J 1,450 J
2.9 U 2.9 U 3 J 2.9 U 2.8 J 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U 2.6 U

0.86 U 0.86 U 0.86 U 0.86 U 0.482 J 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U 0.65 U
150,000 149,000 126,000 104,000 111,000 163,000 128,000 139,000 150,000 163,000 166,000 126,000 115,000

6.4 J 4.6 J 2 J 2 U 2.54 U 0.23 U 0.23 U 0.23 UJ 0.23 U 0.23 U 0.344 J 0.23 U 0.23 U
1.5 U 1.5 U 15.1 J 10.9 J 11.8 J 1.1 U 13.7 J 12.5 J 1.1 U 1.1 U 1.1 U 14.8 J 17.8 J
8.4 J 10 J 5 U 5 U 3.86 J 4.26 J 0.94 U 2.05 J 8.52 J 15.5 J 8.04 J 0.94 U 6.77 J

NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 0.610 J 0.102 U 0.108 U 0.430 UJ 0.460 J 0.460 J NA 0.103 U
NA NA NA NA NA 0.160 0.04 U 0.04 U 0.04 U 0.024 J 0.036 J NA 0.04 U
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West Vieques - AOC-E
Validated Groundwater Raw Analytical Results

Station ID
Sample ID
Sample Date
Chemical Name
Dissolved Metals (UG/L)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Wet Chemistry (MG/L)
Total dissolved solids (TDS)
Total Petroleum Hydrocarbons (MG/L)
Total recoverable TPH
TPH-diesel range
TPH-gas range
TPH-oil range
Total Petroleum Hydrocarbons, C10-C28
Total Petroleum Hydrocarbons, C6-C10
Notes:
NA - Not analyzed
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated

NDAEMW08 WAE-MW08
WAE-GW08-05D

WAE-MW02
WAE-GW02-05D

12/09/05

WAE-MW07
WAE-GW07-05D

12/08/05
WAE-GW07P-05D

12/08/05

WAE-MW04
WAE-GW04-05D

12/09/05

WAE-MW06
WAE-GW06-05D

12/09/0512/09/05

WAE-MW03
WAE-GW03-05D

12/09/05
NDAEGW08-R03

08/26/04

35 U NA NA NA NA NA NA NA
2.5 U NA NA NA NA NA NA NA

16.7 J NA NA NA NA NA NA NA
113 J NA NA NA NA NA NA NA
0.2 U NA NA NA NA NA NA NA

0.356 U NA NA NA NA NA NA NA
48,900 NA NA NA NA NA NA NA

3.11 J NA NA NA NA NA NA NA
0.76 U NA NA NA NA NA NA NA
1.68 J NA NA NA NA NA NA NA
16.7 U NA NA NA NA NA NA NA
3.88 NA NA NA NA NA NA NA

32,000 NA NA NA NA NA NA NA
0.971 J NA NA NA NA NA NA NA
0.025 U NA NA NA NA NA NA NA

254 J NA NA NA NA NA NA NA
1,630 J NA NA NA NA NA NA NA

2.6 U NA NA NA NA NA NA NA
0.65 U NA NA NA NA NA NA NA

122,000 NA NA NA NA NA NA NA
0.23 U NA NA NA NA NA NA NA
13.4 J NA NA NA NA NA NA NA
1.72 J NA NA NA NA NA NA NA

NA 583 645 805 622 588 580 581

NA NA NA NA NA NA NA NA
NA 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
NA 0.50 U 0.50 U 0.18 J 0.50 U 0.50 U 0.50 U 0.50 U
NA 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
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Appendix L 
Laboratory Data – Free Product 



West Vieques - AOC-E
Validated Free Product

Analytical Results
Station ID
Sample ID
Sample Date
Chemical Name
Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 198,000 U
1,1,2,2-Tetrachloroethane 198,000 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 198,000 U
1,1,2-Trichloroethane 198,000 UJ
1,1-Dichloroethane 198,000 U
1,1-Dichloroethene 198,000 U
1,2,4-Trichlorobenzene 198,000 U
1,2-Dibromo-3-chloropropane 198,000 U
1,2-Dibromoethane 198,000 U
1,2-Dichlorobenzene 198,000 U
1,2-Dichloroethane 198,000 UJ
1,2-Dichloropropane 198,000 U
1,3-Dichlorobenzene 198,000 U
1,4-Dichlorobenzene 198,000 U
2-Butanone 198,000 U
2-Hexanone 198,000 U
4-Methyl-2-pentanone 198,000 U
Acetone 198,000 U
Benzene 198,000 UJ
Bromodichloromethane 198,000 U
Bromoform 198,000 U
Bromomethane 198,000 U
Carbon disulfide 198,000 UJ
Carbon tetrachloride 198,000 U
Chlorobenzene 198,000 U
Chloroethane 198,000 U
Chloroform 198,000 U
Chloromethane 198,000 U
Cyclohexane 17,600 J
Dibromochloromethane 198,000 U
Dichlorodifluoromethane (Freon-12) 198,000 U
Ethylbenzene 86,000 J
Isopropylbenzene 85,700 J
Methyl acetate 198,000 U
Methyl-tert-butyl ether (MTBE) 198,000 U
Methylcyclohexane 119,000 J
Methylene chloride 198,000 U
Styrene 198,000 U
Tetrachloroethene 198,000 U
Toluene 198,000 U
Trichloroethene 198,000 U
Trichlorofluoromethane(Freon-11) 198,000 U
Vinyl chloride 198,000 U
Xylene, total 322,000
cis-1,2-Dichloroethene 198,000 U
cis-1,3-Dichloropropene 198,000 U
trans-1,2-Dichloroethene 198,000 U
trans-1,3-Dichloropropene 198,000 U

Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution

NDAEMW01
NDAEGW01-FP1

09/01/04
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West Vieques - AOC-E
Validated Free Product

Analytical Results
Station ID
Sample ID
Sample Date
Chemical Name

NDAEMW01
NDAEGW01-FP1

09/01/04

Semi-volatile Organic Compounds (UG/KG)
1,1-Biphenyl 99,000 U
2,2'-Oxybis(1-chloropropane) 99,000 U
2,4,5-Trichlorophenol 297,000 U
2,4,6-Trichlorophenol 99,000 U
2,4-Dichlorophenol 99,000 U
2,4-Dimethylphenol 99,000 U
2,4-Dinitrophenol 297,000 R
2,4-Dinitrotoluene 99,000 U
2,6-Dinitrotoluene 99,000 U
2-Chloronaphthalene 99,000 U
2-Chlorophenol 99,000 U
2-Methylnaphthalene 341,000 J
2-Methylphenol 99,000 U
2-Nitroaniline 297,000 R
2-Nitrophenol 99,000 U
3,3'-Dichlorobenzidine 201,000 U
3-Nitroaniline 297,000 R
4,6-Dinitro-2-methylphenol 297,000 R
4-Bromophenyl-phenylether 99,000 U
4-Chloro-3-methylphenol 99,000 U
4-Chloroaniline 99,000 U
4-Chlorophenyl-phenylether 99,000 U
4-Methylphenol 99,000 U
4-Nitroaniline 297,000 R
4-Nitrophenol 297,000 R
Acenaphthene 99,000 U
Acenaphthylene 99,000 U
Acetophenone 99,000 U
Anthracene 99,000 U
Atrazine 99,000 U
Benzaldehyde 99,000 U
Benzo(a)anthracene 23,700 J
Benzo(a)pyrene 99,000 U
Benzo(b)fluoranthene 99,000 U
Benzo(g,h,i)perylene 18,900 J
Benzo(k)fluoranthene 99,000 U
Butylbenzylphthalate 17,500 J
Caprolactam 99,000 U
Carbazole 99,000 U
Chrysene 20,800 J
Di-n-butylphthalate 99,000 U
Di-n-octylphthalate 99,000 R
Dibenz(a,h)anthracene 99,000 U
Dibenzofuran 99,000 U
Diethylphthalate 99,000 U
Dimethyl phthalate 99,000 U
Fluoranthene 99,000 U
Fluorene 30,400 J
Hexachlorobenzene 99,000 U
Hexachlorobutadiene 99,000 U
Hexachlorocyclopentadiene 99,000 U
Hexachloroethane 99,000 U
Indeno(1,2,3-cd)pyrene 99,000 R
Isophorone 99,000 U
Naphthalene 118,000 J
Nitrobenzene 99,000 U
Pentachlorophenol 297,000 R
Phenanthrene 73,800 J
Phenol 99,000 U
Pyrene 50,300 J
bis(2-Chloroethoxy)methane 99,000 U
bis(2-Chloroethyl)ether 99,000 U
bis(2-Ethylhexyl)phthalate 92,100 J
n-Nitroso-di-n-propylamine 99,000 U
n-Nitrosodiphenylamine 99,000 U

Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution
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West Vieques - AOC-E
Validated Free Product

Analytical Results
Station ID
Sample ID
Sample Date
Chemical Name

NDAEMW01
NDAEGW01-FP1

09/01/04

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 21,000 U
4,4'-DDE 21,000 U
4,4'-DDT 21,000 U
Aldrin 11,000 U
Aroclor-1016 210,000 U
Aroclor-1221 430,000 U
Aroclor-1232 210,000 U
Aroclor-1242 210,000 U
Aroclor-1248 210,000 U
Aroclor-1254 210,000 U
Aroclor-1260 210,000 U
Dieldrin 21,000 U
Endosulfan I 11,000 U
Endosulfan II 21,000 U
Endosulfan sulfate 21,000 U
Endrin 21,000 U
Endrin aldehyde 21,000 U
Endrin ketone 21,000 U
Heptachlor 11,000 U
Heptachlor epoxide 11,000 U
Methoxychlor 110,000 U
Toxaphene 1,100,000 U
alpha-BHC 11,000 U
alpha-Chlordane 11,000 U
beta-BHC 11,000 U
delta-BHC 11,000 U
gamma-BHC (Lindane) 11,000 U
gamma-Chlordane 11,000 U
Total Metals (MG/KG)
Aluminum 29.8 J
Antimony 0.307 J
Arsenic 0.512 J
Barium 7.5 J
Beryllium 0.0156 U
Cadmium 0.0361 J
Calcium 133 J
Chromium 0.386 J
Cobalt 0.166 J
Copper 35.2 J
Cyanide 0.132 U
Iron 97.7 J
Lead 8.78
Magnesium 3.85 J
Manganese 2.81
Mercury 0.00396 J
Nickel 0.705 J
Potassium 3.1 J
Selenium 0.277 U
Silver 0.026 U
Sodium 13.7 J
Thallium 0.0454 U
Vanadium 16.3
Wet Chemistry (MG/KG)
Total organic carbon (TOC) NA
Total Petroleum Hydrocarbons (MG/KG)
Aliphatics C10-12 15,800
Aliphatics C12-16 11,100
Aliphatics C16-21 20,500
Aliphatics C21-35 1,150,000
Aliphatics C6-8 2,980
Aliphatics C8-10 10,300
Aromatics C10-12 1,210
Aromatics C12-16 1,380
Aromatics C16-21 3,220
Aromatics C21-35 52,800
Aromatics C7-8 245
Aromatics C8-10 576
Oil and Grease NA
Total recoverable TPH NA
TPH-diesel range NA
TPH-gas range NA
TPH-oil range NA
Total Petroleum Hydrocarbons, C10-C28 533,000
Total Petroleum Hydrocarbons, C12-C28 235,000
Total Petroleum Hydrocarbons, C6-C10 10,400
Total Petroleum Hydrocarbons, C6-C12 51,300

Notes:
U - Analyte not detected
J - Result may be estimated
R - Unreliable result
UJ - Analyte not detected, result may be estimated
JN - Qualitative identification questionable due to poor resolution
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2005 TOC Data



STRMATRIXID SITEID STATIONID SAMPLEID STRANALYTE FLTRESULT Units
SB W-AOC-E WAE-SO13 WAE-SB13-0406R Total organic carbon (TOC) 2890 MG/KG
SB W-AOC-E WAE-SO13 WAE-SB13-3234 Total organic carbon (TOC) 3170 MG/KG
SB W-AOC-E WAE-SO13 WAE-SB13-3436 Total organic carbon (TOC) 7400 MG/KG
SB W-AOC-E WAE-SO13 WAE-SB13P-0406R Total organic carbon (TOC) 3480 MG/KG
SS W-AOC-E WAE-SO13 WAE-SS13-0002 Total organic carbon (TOC) 7340 MG/KG
SB W-AOC-E WAE-SO14 WAE-SB14-0406 Total organic carbon (TOC) 1500 MG/KG
SB W-AOC-E WAE-SO14 WAE-SB14-4244 Total organic carbon (TOC) 5070 MG/KG
SB W-AOC-E WAE-SO14 WAE-SB14-4446 Total organic carbon (TOC) 1740 MG/KG
SS W-AOC-E WAE-SO14 WAE-SS14-0002 Total organic carbon (TOC) 2320 MG/KG
SB W-AOC-E WAE-SO15 WAE-SB15-0406R Total organic carbon (TOC) 1940 MG/KG
SS W-AOC-E WAE-SO15 WAE-SS15-0002 Total organic carbon (TOC) 3110 MG/KG
SB W-AOC-E WAE-SO16 WAE-SB16-0406 Total organic carbon (TOC) 1390 MG/KG
SS W-AOC-E WAE-SO16 WAE-SS16-0002 Total organic carbon (TOC) 3390 MG/KG
SS W-AOC-E WAE-SO17 WAE-SS17-0002 Total organic carbon (TOC) 3330 MG/KG
SS W-AOC-E WAE-SO17 WAE-SS17P-0002 Total organic carbon (TOC) 3300 MG/KG
SS W-AOC-E WAE-SO18 WAE-SS18-0002 Total organic carbon (TOC) 7010 MG/KG
SS W-AOC-E WAE-SO19 WAE-SS19-0002 Total organic carbon (TOC) 2750 MG/KG

2005 Total Organic Carbon Data
AOC E Remedial Investigation Report
Vieques, Puerto Rico
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